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Air intake casing 
for the Proteus engine 
By courtesy of The Bristol 


le roplane Company Limited. 


You get more than a casting from 


This is a casting. A very exclusive casting. Its life—in flying 
hours—is far more certain than the life of any human being. 
How is such certainty attained / Where does it begin? Surely, 
with the materials used, and with the men who fashion them / 
It begins with accuracy, consistency and foundry ‘know-how’. 
Where light alloy castings for the Aircraft Industry are 
concerned, it is not too much to say that certainty begins with 
Birmal. 


Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMID WORKS SMETHWICK BIRMINGHAM 40 
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Single reduction fan-cooled Worn Illustrated is one of a range of robust reduction 
Gear Unit Txpe SUH. gear units manufactured by us at Newbury. 

Capable of transmitting powers up to 120 h.p., 
this type of unit has proved to be ideal in 
iron and steel manufacture, mining, chemical 
engineering, paper making, textiles and wherever 
power transmission is employed. 
We manufacture reduction gear units forso many 
applications it would be difficult to enumerate 
them in this advertisement, but we will be pleased 
to send you particulars on request. 
We will gladly design and produce reduction 
gear units to your individual requirements— your 
enquiries will be welcomed at Newbury. 


OPPERMANS 


OPPERMAN GEARS LTD NEWBURY, BERKSHIRE 


Post your enquiries 
to Newbury 


Telephone : NEWBURY 1701 Telegrams : OPPIGEARS, NEWBURY 





The automatic-loading 
CHURCHILL ‘RED RING’ 
GEAR SHAVER 


The illustration on 

the left shows the 

8 inch model, equipped 

with a fully automatic 

loading device. ‘Red Ring’ gear shavers are also made in 12 inch, 18 inch 


and 24 inch models. 


The line drawing shows the mounting of the cutter spindle on pre-loaded 


Timken tapered-roller bearings, which gives a positive axial and radial location 


of great stability. The driving gearing is also carried in Timken bearings. 


Regd. Trade Mark 
TIMKEN 


tapered-roller bearings 


MADE IN ENGLAND BY BRITISH TIMKEN LTD 
DUSTON, NORTHAMPTON (HEAD OFFICE); DAVENTRY AND BIRMINGHAM 
Telephone: Northampton 4921-8 & 3452-3. Telex No. 31-620. Telegrams: Britimken Northampton Telex 


AMPT TIMKEN-FISCHER STOCKISTS LTD., BIRMINGHAM 
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for even greater efficiency —the imptoved... 


“swing PRECISION | 
LATHE (13-1) 





aa MULTI PLATE CLUTCHES GIVE FORWARD & REVERSE SPEEDS. 
WEEP MOTOR HOUSED IN BASE SAVES FLOOR SPACE. 
BP COARSE PITCH & FINE FEED RATIOS. 


KEIGHLEY 
LIMITED 


We manufacture : 13-30" SWING ENGINE LATHES ~- 


PEDCRTY Tee & LEAFLET 





The Institution of Production Engineers Journal 


ENGLAND 





“TELEX No. 51-123 
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NEWCASTLE-ON-TYNE 


As members of a community, we 
are dependant on one another. 
Our whole organisation 

is based on this simple fact. 


The renowned M & C Sales and 
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”“ 
< 
sd 
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Technical service is our contribution 
to the urgent day-to-day 


needs of British Industry. 


Photograph by courtesy of 
Morris Motors Ltd., Engines Branch, Coventry. 


MANCHESTER 


LONDON 


BIRMINGHAM 


SM/MC2861 
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Continuous milling 
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Time per Component 


SECS 


l 
T 


lull 
Mull 


cuts floor to floor time 


Milling flange faces of petrol pump bodies at the Dunstable works of AC-Delco Ltd. 
Material—die-cast alloy, number on table—12. Time allowance—3 secs. 


Production milling time on many different com- 
ponents can be cut considerably with this versatile 
Model 2VR continuous vertical miller, with first- 
class finish and without strain on the operator. 
Continuous milling cuts the unproductive waste 
out of floor-to-floor times. No time is lost in 


traversing or loading and unloading. The 2VR is 
milling all the time. 

Write for a new leaflet showing how we have 
approached many typical cases. Let us see if 
we can do any of your jobs faster and better by 


continuous milling. 


ADCOCK & SHIPLEY LTD 


P.O. Box 22, Ash Street, Leicester. 


Telephone: Leicester 24154/5/6. Telegrams & Cables: Adcock Leicester. 



















The experience gained through manufacture of precision 
grinding machines for almost a quarter of a century, combined 
with extensive research into current customer requirements 
are co-ordinated to perfection in this extremely sturdy machine 
with controls streamlined for ease and speed of operation and 
accessibility for servicing the keynote of construction. 
Although primarily a plain grinder with a considerable 
reputation for output, accuracy and finish of components; 

a wider range of equipment provides facilities for grinding 
concave radii, angle and shoulder work, special form 
id centre grinding. A self-contained internal grinding 


d 








12" x 24" x 36” 
12” x 48" 12" x 60” 


~ full details on request to 


NEWALL GROUP SALES LTD 


PETERBOROUGH TELEPHONE 3227 KEIGHLEY TELEPHONE 4294 
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XEROGRAPHY is the new dry electrical copying process introduced to this country 
by Rank-XeroX Limited. It is the fastest, most versatile way to copy original 
material on to masters for offset duplicating, translucencies for dyeline repro- 
duction, and for document copying. Anything written, typed, drawn or printed. 
can be reproduced accurately in 3 minutes by this revolutionary process. 
XEROGRAPHY cuts duplicating costs and speeds production of a vast variety of 
paperwork. It is a clean, direct process, requiring no negative or chemical 
solution. 

The versatility of the xerographic process has already been proved by several 


thousand installations in industry and commerce throughout the business 


world. 


Electrostatic 
Reproduction 
without Darkroom, 
Chemicals or 


Sensitized Emulsions 


XEROX 
PROCESSOR 
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HOW 
XEROGRAPHY 
WORKS 


BUSINESS 
EFFICIENCY 
EXHIBITION 

























HET: Demonstrations 
daily on stand No. 


93 



























































Ni 


1. Surface of specially coated plate is being electrically charged as it 
passes under wires. 2. Shows coating of plate charged with positive 
electricity. 3. Copy (E) is projected through lens in camera, Plus marks litho equipment. 
show projected image with positive charges. Positive charges disappear 

in areas exposed to light as shown by white space. 4. A negatively 

charged powder adheres to positively charged image. 5. After powder 

treatment (fig. 4) a sheet of paper is placed over plate and receives 

positive charge. 6. Positively charged paper attracts powder from plate 

forming direct positive image. 7. Print is heated for a few seconds to 

fuse powder and form permanent print. 


XEROGRAPHY 
is a fast and economical pro- 


cess that extends the scope of 


SEE HOW XEROGRAPHY WORKS AND LET US 


STUDY ITS APPLICATION TO YOUR BUSINESS 


RANK-XeroX LIMITED 


ST. ANDREWS HOUSE: 33 MORTIMER STREET: LONDON: W.1 -MUSeum 5432 





Agents and representatives in most countries of the world 
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WM JESSOP & SONS LTD BRIGHTSIDE WORKS SHEFFIELO 


} J SAVILLE & CO LTD TRIUMPH WORKS SHEFFIELD 


Enquiries to: SMALL TOOL WORKS PORTLAND STREET SHEFFIELD 6 
Telephone 20224 
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Rolled and Forged Steel Kings | 


New ring-rolling equipmem at 
the Steel, Peech and Tozer plant. 





Steel, Peech & Tozer 

manufacture rolled and forged rings 

in a wide variety of carbon and alloy steels. 
Diameters available range 

from 4 inches to 5 feet. 


THE UNITED 


M 


COMPANIES [to 


STEEL, PEECH & TOZER - THE ICKLES - SHEFFIELD 
A Branch of The United Steel Companies Limited 
Telegrams: ‘*Phoenix, Sheffield’’ Telephone: Sheffield 41011 : Rotherham 5425 
SP193 
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The best bright steel bars 
—bar none! 


As steel stockholders Macready’s Metal Company 
meet the pressure of an intensely competitive industry 
with stream-lined service and the highest quality stocks. 
Twenty well known lines are handled 
in the large and efficiently planned warehouse in Pentonville Road, 
ensuring fast delivery and exact response 
to the customer’s specifications. 
Known throughout the steel industry, Macready’s Usaspead Service 
is a guarantee of quality, accuracy, 
and prompt delivery. 














MAGREADY’S METAL GOMPANY LTD 








This is an example of All- 
Welded Machine Bed Plates 
manufactured by this Com- 
pany. The photograph shows 
how well the complications 
of modern machine practice 
can be overcome by this 
modern method resulting in 
great economies. 


We can profile cut any shape in mild steel 
from }” to 6” in thickness. Our products 
are clean cut and necessitate the minimum 
of machining and finishing. They make for 
large economies in reducing the number of 
operations Send your enquiries to:- 


Bolton Railway Wagon & Ironworks Co. Ltd. 


Telephone e elegrams 
PP <9 BOLTON, Lancashire. Oe: 
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Have you considered 


the advantages of magnesium 











Made of Elektron Magnesium Alloy for the textile industry. this high speed beam 
will withstand the stresses of instantaneous deceleration to a standstill from a 
speed of 1,000 yards per minute. The metal’s combination of exceptional lightness with 
strength and rigidity makes high operating speeds possible and ensures durability 
and minimum vibration. 
The choice of magnesium for this fabrication was made even more advantageous 
by the metal’s excellent machinability. Its very high cutting speed - twice that 
of alumin:um, ten times that of steel — produces a particularly fine surface finish and can 
reduce machin-ng costs by up to 50%. No cutting fluids are required, and 
because of the free-cutting properties of magnesium, tools last longer. 
These and other advantages of magnesium fabrications are being brought to 
every industry by MEL. Their Fabrication and Assembly Shops at Clifton Junction, 
Manchester. are entirely devoted to magnesium: they were planned and equipped 
with only magnesium in mind. 
Magnesium fabrication is fully discussed in the booklet 
MEL Magnesium Fabrication Facilities. You can obtain a copy by writing to 
Magnesium Elektron Limited, 21 St. James’s Square, London SW1 


kill dead weight with magnesium Qep 
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“PRECIMAX, 


PRECISION MACHINE 
TOOLS 





STANDARD FBI. 
SINGLE ENDED 
FINE BORING MACHINE 





THE NORMAL CYCLE MAKES 
PROVISION FOR 12 
DIFFERENT SEQUENCES 

OF AUTOMATIC OPERATION. 


ee 


JOHN LUND LIMITED 
EASTBURN WORKS, CROSS HILLS, nr. KEIGHLEY 
TELEPHONE: CROSS HILLS 3211 (3 LINES) 
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How ? If you had to speed the smoothing of flame-cut edges, what would you design ? 
CARBORUNDUM research developed the cARBOFLEX (trade mark) depressed-centre wheel, 
which “gives” to, and absorbs, the jolting shocks that shorten the life of rigid, slower implements for smoothing. 
How to abolish the time loss, in resetting, when the tungsten-carbide teeth of a milling cutter 
are sharpened ? Research by cARBORUNDUM perfected resin-bonded diamond wheels 
which show negligible wear, and need setting once only. Faster optical lens production, granite 
cutting, road making f CARBORUNDUM research has helped to solve a thousand different problems. If 
you want to maintain quality, and yet speed production, ask the Indian head “How?”. ‘The odds are 


he will be able to tell you how. Specialist advice is part of the caRBORUNDUM service to industry. 


Products hy CARBORUNDUM 


TRADE MARK 





THE CARBORUNDUM COMPANY LIMITED, TRAFFORD PARK, MANCHESTER, 17 Phone: TRAFFORD PARK 2381 
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AND WOW saware 


COMBINATION STARTERS 


set new 
high-quality standards 


Here, in one compact enclosure, is combined all the outstand- 
ing design advantages of the Square D Magnetic Starter with 
the new high-standard Disconnect Switch. This saves you 
space, maintenance time and installation costs and ensures 
greater safety. 





Check these features. You cannot afford to have heavy-duty 
Combination Starters without them. 

FLEXIBLE. For fusible models, simple conversion kit en- 
ables a machinery builder serving several markets to 
change British H.R.C. fuse clips to Canadian-American fuse 
spacing. Long deliveries are avoided and stocks are mini- 
mised. For illustration purposes only, both fuse sizes are 
shown mounted in place. 

J HORSEPOWER RATED DISCONNECT. Heavy silver 
plated visible plates, quick-make, quick-break with arc chutes 
featuring magnetic blow-out. Will repeatedly interrupt a 
stalled motor load. 

INDUSTRIAL DUST-TIGHT AND OIL-RESISTING 
ENCLOSURE. External mounting flanges, gasketed door, 
and drip hood at no extra cost. One unit only to mount. No 
additional wiring. 

FULLY INTERLOCKED DOOR. Cannot be opened by 
unauthorised personnel without operating disconnect switch. 
All exposed conductors are dead with door open. Live ter- 
minals fully shielded. 

Jf ALL COMPONENTS EASILY ACCESSIBLE. Maintenance 
and inspection a matter of seconds. 
MULTIPLE PADLOCKING. Can 
be locked with up to 4 padlocks. 
Ensures safety for maintenance 
personnel working on large mach- 








ines. 





And they will give LONG-LIFE & TROUBLE-FREE SERVICE—Square D 
Combination Starters are made in Britain to performance-tested American 
designs. 


ok your local Square DField Engineer about 
CLASS 8538 COMBINATION STARTERS 


FIELD OFFICES: Birmingham: 72a Queen’s College Chambers, Paradise Street, | 
Midland 4212 Manchester: 4 Minshull Street, |. Central 9759 Glasgow: 235 Bath 
Street, C.2 Central 3260. 


SQUARE J) LIMITED 








100 ALDERSGATE STREET, LONDON, E.C.I Telephone: METropolitan 8646 
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BUTT WELDING INSTEAD OF BRAZING 
gives stronger, quicker saw joint, making an 
unskilled operation of joining saw bands 


BUILT-IN WELDING FLASH GRINDER 

WIDE SPEED RANGE suitable for all materials 
DIRECT READING SAW and SPEED SELECTOR 
Precision Spirit Level TABLE TILT INDICATORS 


COMBINED LIGHT and MAGNIFYING LENS UNIT 


SPECIFICATION 
8 Speeds, 50, 75, 125, 260, 900, 1360, 2260, 4680 ft./min. 
Table Size, 18” x 22” - Table Tilt, 15° in four directions GROOVED TABLE TOP aids flush work location 
Max. Height of work, 8” - Throat Depth, 12” * Range 
of Saw Widths, 1/16” to 5/8” - Wheel Diameter, 13” 
l LP. Motor. 


STANDARD EQUIPMENT 
Built-in chip blower unit * Direct reading Saw and SOLE AGENTS 
Speed selector - All necessary spanners and oil gun 
Magno-lite Unit - Butt Welder 


WELSH HARP, EDGWARE RD., bias N.W.2. TEL: GLADSTONE 0033 ROC KWE LL 


MACHENE T0064 Zt BD. 





ALSO AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW-TEL: MERRYLEE 2822 


SX12 
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Whereas the crab is by nature endowed with a hard shell, many engineering 
components require special treatment to provide a tough wear resistant surface. Birlec furnaces 
have been employed in case hardening applications for more than 30 years. 
Birlec gas carburising furnaces of the well known batch and continuous types are now 
supplemented by the Birlec sealed quench unit. Suitable for carburising, carbo-nitriding and clean 
hardening, these newly developed furnaces provide for direct quenching under atmosphere protection, 
ensuring a perfectly clean surface. There is a Birlec furnace for every heat treatment process. 
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High output from low power 







Holman 2-stage air-compression 
cuts wear and tear — running costs 


Here’s efficiency for you! By using the most practical 
method of air compression — two-staging — the maxi- 
mum volume of air is compressed for a given power. 


Here’s economy, too. For you'll not have trouble 
with this air compressor. Long life is built-in; running 
cost is cut to rock bottom. And it’s running cost that 
is the real cost of an air compressor. 


Get a Holman and you’ve got the toughest, most 
efficient money-saving air compressor you'll find. 


PHNEUMAT 


r ~ NR IREERSE EIR Ga SAGES LAE AAR 
Bi 
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Holma mM pays ... with its life 


1C EQUIPMENT | 
MELT LA 


HOLMAN BROS. LTD., CAMBORNE, ENGLAND 

The Ho.man Organisation is world-wide. It includes the Climax Rock Drill & Engineering Works Ltd.. 

and has agents, branches and technical representatives throughout the United Kingdom and in 84 other countries. 

Telephone: Camborne 2275 (10 lines). Telegrams: Airdrill, Telex, Camborne. London Office: 44 Brook Street, W.1. Telephone: Hyde Park 9444 HJI7 
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This photograph, by courtesy of Parsons Marine Turbine 
Co. Ltd., shows the new Extra Heavy Duty AsquithOD5 
Radial Boring Machine installed in their Turbinia Works at 
Wallsend-on-Tyne. It is operating on a Marine Steam Tur- 
bine Casting. The ODS is capable of drilling from the solid 
in mild steel up to Sin. diameter and boring, with piloted 
bar, 20in.—30 in. diameter. 


Write for full details of this new heavy duty radial. 


WILLIAM ASQUITH LTD. 


HALIFAX - ENGLAND 


. 


Sales & Service for... DRUM a toa | D-ASOU ITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


‘Phone : Midland 3431 (7 lines) “Grams: Maxishape, B’hom. Also at LONDON : Phone : Trafalgar 7224 (5 lines) and GLASGOW : ‘Phone : Central 341! 
AI95 
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Heavy Duty Gear Shaping 
This Maxicut 3A Gear Shaper is employed for the 
production of gears and internal dogs for commercial 
vehicle synchromesh gearboxes. Applications such 
as this demonstrate the versatility, ease of setting 
and high output capabilities of this machine. 

The No. 3A Maxicut cuts spur and helical gears up 
to 18” pitch dia. Write today and get full details. 


DRUMMOND BROS. LTD. 


GUILDFORD - ENGLAND. 


- 
a _ 


Sales & Service for... DR i he os aie D-ASQU ITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


‘Phone : Midland 3431 (7 lines) ‘Grams: Meaishape, B'ham. Also at LONDON : Phone : Trafalgar 7224 (5 lines) and GLASGOW : ‘Phone : Central 3411 
. D.217 
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BY WEIGHT? 


BY VOLUME? 


Whichever method you favour you'll find there is no better 
value in the world, to-day, than Webster and Bennett Boring 
Mills. 


Because the range is restricted to variations of a single basic 
type, production resources are rationalised, resulting in low 
manufacturing costs and therefore low prices. 


You can find evidence of their popularity in most machine 
shops concerned with the boring and turning of medium to large 
castings and forgings, and if you can conduct a short investigation 
on your own account, ask how long they have used them; how 
they like the centralised hydraulic control system; or the access- 
ibility of the unit-constructed sub-assemblies and ease of 
servicing. You'll get the answers we would like you to have. 


2 : 
“4 This is a standard Webster and Bennett Boring 
and Turning Mill with 48” dia. chuck, admitting 
jobs of 53” dia., with 35” under the turret and 
24” under the cross-slide. 
Machines can be supplied with Screwcutting, 
Z Taper Turning, or Spherical Turning Attach- 
Vi ments, or with built-in Electronic Profile 


- : | : . : 
Y; Turning Equipment. ; . c. * 
U . a . a 3 


NX 


WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 



























































Rigid one piece normalised 
iron castings. 


Stator and Rotor cores pre- 
built from low loss silicon: 
steel sheet. 


Stator windings. Coils are 
pre-formed and wound with 
synthetic enamel covered wire, 





_ Rotor squirrel cage winding 
is aluminium, die-cast integral 
with the rotor core and fan, 
making the whole unit virtual 
indestructable. EVERY 
ROTOR IS DYNAMICALLY 
BALANCED for quiet, 
vibrationefree running. 


.End brackets give maximum 
protection with full-flow 
ventilation. Can be turned 
easily for ceiling mounting. 


Bearings in standard metric 
sizes lightly preloaded for 
minimum noise and smooth 
running. 


Bearing caps have long close- 
fitting seals around shaft ine) 
keep grease in and dirt out. 


Cast Iron or cast aluminium 
terminal box can be positioned 
right or left hand side of stato 
cable outlet can be set at four 
positions at 90 ; screwed condu 
plate is detachable; moulded 
terminal block with permanen 
markings. 


Unified screw threads used 
throughout. 


Newman top quality and 
performance ensured by rigid 
inspection of all components 
chv bi belcampoct-boneee-Keanvoucm-perel 
thorough testing of completed 
motors. 


The REALLY LOW COST top quali 
the NEW tor tha: “ gt If it is part of your job to know about 
: ee ‘ motors write today for leaflet 


standards of economy—ce ng the cost — : which gives full details of the NEW 


of powering pumps, fans, compressors, NEWMAN Drip-proof to: 

_ conveyors, agricultural equipment, wood- NEWMAN INDUSTRIES LIMITED 
working machinery, machine | nd a YATE, BRISTOL, ENGLAND 
thousands of other applicati es x 5 Telephone: Chipping Sodbury 3311 





Though the experienced inspector makes 
determined efforts to ensure precise control 
of dimensions, he is constantly hampered 
by inaccurate measuring devices. Precision 
gauge blocks are subject, however imper- 
ceptibly, to wear. They are unable to guar- 
antee the close tolerances essential for in- 
terchangeability of parts. 

SIP Measuring Machines take this costly 
source of error and waste out of the inspec- 
tor’s hands. They provide a wear-proof 
master against which the dimensions of all 
inspection gauges can be checked. The 


Don’t waste these skilled hands... 


Ensure continuously accurate inspection with SIP Measuring Machines 


need for inspection gauges is eliminated 
overshortruns. Asystem of finely adjusted 
microscopes enables the measurements to 
be quickly and easily taken, thereby speed- 
ing the inspection of machined parts. 

The unexcelled standard of accuracy 
achieved with SIP Measuring Machines is 
derived from a Standard Scale calibrated by 
the most advanced photo-electric tech- 
niques. "The Scale is embodied in each 
machine and freed from contact with moving 


parts. Its lasting precision gives a degree 


of measuring accuracy never before possible. 






Measuring Machines by 


The Institution of Production Engineers Journal 
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The Universal Measuring Machine 


Type MU-214B 


Measurements in three rectangular co-ordinates 

enable workpieces of all types to be checked including 
internal and external thread gauges. 

The large T-slotted table accommodates workpieces of 
any weight within the dimensional capacity of the machine. 
A wide range of accessories enables the machine 

to be adapted to many other requirements of the user. 
The MU-214B is one of several Measuring Machines 

in the manufacturing programme of Société Genevoise. 
d’Instruments de Physique which also includes: 
MUL-1000, MUL-3000 and MUL-4000 Universal 
Measuring Machines of 1,3and 4 metre linear capacity. 
MUL-250 Shop Gauge Measuring Machine. 

Detailed information about 

SIP Measuring Machines is 

available from Société Genevoise Ltd., 


Newport Pagnell, Bucks. 


Telephone: Newport Pagnell 460/1/2. 


Telegrams: SIP Newport Pagnell. 


“The Standard Scale is graduated 
on the same machine and with 


the same great precision as 
the fundamental length 
prototypes supplied by SIP to 


the National Physical Laboratory 


(Teddington), the International 
Office of Weights and Measures 
(Sévres) and the National Bureau 
of Standards (Washington). 
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Well, who rea//y runs the machine shop? Is it the mobile man . . . or the bolted-down 
machines? The answer’s not such a gift as it seems. Remember all the times your 
best-laid plans have been baulked by the immobility of machinery? The tool that 


I 
whos broke down and took two days to shift out of the line? The floor shattered by that 


press? All that operator fatigue? Those costly, complicated installations? 
by No man can ever be the undisputed boss until his machines are on ““BARRYMOUNT”’ 
t eG oss Self-levelling Machine Mounts. This revolutionary advance in machine mounting gives 
mobility without movement. Your machines can be re-sited in minutes and re-started 


in a fraction of the time—with less operator fatigue, higher output and better 


re | rou nd work into the bargain. Without shimming, without bolting down, without worry. 


You can plan your production . . . plan your maintenance . . . plan with complete 
°? freedom of action, and no fear that you’ll be frustrated by the machines that should 
gy t be your slaves. Get on to a good thing. Get on to ““BARRYMOUNT”’ Self-levelling 
we 


Machine Mounts. Get on to Cementation (Muffelite) Ltd. for full particulars. 


Put your machine tools in their place on 
MADE IN ENGLAND UNDER LICENCE 


BARRY MOUNT 


ROM BARRY ConTROLS INC: OF U.S.A: 
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SELF-LEVELLING MACHINE MOUNTS 


“BARRYMOUNT” and “BARRY B MOUNT” are Registered Trade Marks 





Find out the facts from Cementation (Muffelite) Ltd. 20 Albert Embankment, London, S.E.11. Reliance 6556 
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TRACE IT 


























1, ie), Te] iy wale], Bes 


with the 


You can carry the Beagle—all up weight 125 lb.—to 
the job and set it up to cut in a few minutes. Elec- 
trically driven and guided by a hand steered tracing 
wheel, it will cut any profile in steel up to 2” thick 
with accuracy, operating direct from working draw- 
ings. There is no need to wait for the work to come 
to the machine—and no templates required. Also the 
Beagle is fitted with a unique cutter which will main- 
tain any bevel up to 45” round any profile. 


KO p=P 70 & WE) -§ Go? @'Ze3 >) ~ I 


British Oxygen Gases Lid., Industrial Division, Bridgewater House, St. James's, London, S.W.1. 
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HORIZONTAL SPINDLE 
SURFACE GRINDING MACHINE 


Easy and simple operation. 

Built-in motor drive to grinding wheel spindle. Motorised 
automatic pump lubricating system and simple bearing assembly 
give a high precision spindle capable of heavy grinding cuts. 
Variable hydraulic cross feed to wheel. Pre-set automatic 
cut-out and automatic reverse. 


This machine is designed for work 
requiring extremely accurate and highly 


finished flat surfaces. Besides being 


Fine and coarse vertical feed. 

Massive cross slide underneath wheelhead column gives large 
area of support and maximum stability. 

Hydraulic table traverse up to 90 feet per minute. Hand traverse 


ideal for tool room work and for die 


grinding, the Model ‘OSB’ can be used 


to advantage in the production line. 
High rates of output are obtainable. 


Built in three sizes with work tables 


interlocked with hydraulic control. 
Permanently protected precision ground table slideways. 
Table traverse ways, wheelhead cross slideways and cross feed 


gears and bearings automatically lubricated from oil supply 


30” * 10”, 42” & 10” and 60” < 10”. independent of hydraulic system. 


THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, nr. MANCHESTER. 


Telephone: Altrincham 3262. Telegrams: Churchale, Manchester. 


Export Sales Organisation: Associated British Machine Tool Makers Ltd., 
London, Branches and Agents. 


Home Selling Agents: Charles Churchill & Co. Ltd., Birmingham and 
Branches. 





PRECISION plas PRODUCTION 


C662-1D 
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LONDON OFFICE 


ASSOCIATED BRITISH MACHINE JOHN LANG & SONS LTD. 


TOOL MAKERS LIMITED 
17 GRosVENoR GARDENS swi JOHNSTONE RENFREWSHIRE SCOTLAND 


] rams: ‘lang lohn 
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All Tungsten Carbide Cutting 
Tools 


The Institution of Production Engineers Journal 
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FITTED WITH 12in TUDOR 3-JAW CHUCK 


STEEL FORGING 


40 Ton Tensile Steel 











No. 7 TURRET LATHE 


























En.8 
a Tool Position _| Spindle | Surface Feed 
DESCRIPTION OF OPERATION Speed Speed Cuts 
Hex. Turret | Cross-slide | R.P.M Ft. per Min.; per inch 
1. Grip Forging in Three-Jaw Chuck -| 9 | 
2. Turn Outside Diameter — - - | | | Front || 416 | 765 266 
3. Undercut and Face Flange and Chamfer | | | 
O/dia. - : . - - - — | Front 2} 416 765 Hand 
4. Screwcut °/dia. x 11 T.P.I. (7 cuts) - | Front 3} 280 495 111 T-P.I. 
5. Face End - - - - - - | Front || 675 1193 52 
6. Bore,Undercut and Chamfer - | | 416 408 134 
7. Screwcut Internal Thread 11 T.P.I. 
(7-cuts) - - - - + — | Rear 416 408 | 11T.P.I. 
8. Remove Part from Chuck - - | - | 
Total Floor-to-Floor Time for above operations: 5 minutes. 
NOTE:— Time for cutting external thread |! T.P.1. (7 cuts) 40 seconds 
Time for cutting internal thread || T.P.I. (7 cuts) 36 seconds 


ef) —sSELLY.-«OAK 


BIRMINGHAM 29 


LTD TELEPHONE SELLY OAK 1/3/ 
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‘*Progress in the art of insulating transformers with casting resins has made 


Dossib ie production of voltage-transformers and current-transformers 







ow dielectric loss, high impulse strength, high short-circuit 
igh temperature resistance. The insulation is homogeneous, 


fure absorption and a high resistance to tracking.” 


‘Araldite’ epoxy resins have a remarkable 
range of characteristics and uses. 


They are used That is what our clients, Messrs. A. Reyrolle & Co. Ltd., 


for bonding metals, porcelain, glass, etc. 


, — ; aT " 
Gor cneting kdgh grade eulld clestetent say about ‘Araldite’ casting resin in a current advertisement. 


insulation. 


‘ : ; P There is little for us to add to such testimony, except 
for impregnating, potting or sealing electrical 


pein sdareaiaanda mamas that ‘Araldite’ is already used for potting transformers of 
for producing glass fibre laminates. 


* for producing patterns, models, jigs and tools. all sizes—small enough for deaf aids and so large that they 
as fillers for sheet metal work. 


: : incorporate one ton of casting resin. 
as protective coatings for metal, wood and 


ceramic surfaces. 


‘Araldite’ [QW aaxa~ 








‘Araldite’ is a registered trade name 


Ae ro Resea rc h Li mi ted A Ciba Company. Duxford, Cambridge. Telephone: Sawston 2121 


A.P, 264-238 
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PNEUTOMATION 


REGISTERED TRADE MARK 


has a place in your plant 


In almost every factory there are instances 
in which Lang Pneumatic control equipment 
can effect economies and assist production. 
LOWER Pneutomation takes many time-consuming 


PROD U CTIO N Senn, operations out of human hands and 


does them automatically, thus not 


TIM ES only speeding the job but 
establishing an invariable 
accuracy and reducing rejects. 
Handling between process and 


departments is easier and 
LOWER COSTS nemeutt 


pneutomation. 


PRE-SET 
ACCURACY 


FEWER REJECTS 


SPAGE ECONOMY 


LESS HANDLING 


You should in your own interest, send for our descriptive brochure 
No production engineer, in no matter what industry, can afford to be without one. 


LANG PNEUMATIC CONTROL EQUIPMENT 


entirely non-corrodible 


- <-LANG PNEUMATIC LTD 


— 
S BIRMINGHAM ROAD WOLVERHAMPTON Tel: 25221:2:3 





TEL. 320 
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BRITISH AERO COMPONENTS LTD. 
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In a moment of stress 






























The plane has safely touched down and taxied gently to 44 

a standstill. Then it is that the thoughtful traveller 

realises what faith he has placed in the competence of the pilot 
and crew. To no less extent has his safety depended on 

the excellence of the metals used in its construction 

and the quality reliability of their suppliers. 


Kirkstall Bright Steel Bars are extensively 


used in Aircraft manufacture. 4 : \ 
\ \ \ There is over 700 years of know-how behind 44 
\ \ every Kirkstall product. FA 
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Leeds 5 : Yorkshire 


TELEPHONE: HORSFORTH 2821 
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Electronic Machine Tool Control 
provides the complete answer. se 


Reduces Production hold-ups 
caused by shortage of 
skilled craftsmen , 
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EXCLUSIVE FEATURES OF 
THE E.M.!/. EQUIPMENT 


* Complicated profiles 
cut in one operation direct from 
dimensional information 


* The equipment is completely self- 
contained and does not need a computer 
or computer service 


* Cutter diameter compensation unit 
available, allowing different size cutters 
to be used with the same Punched Tape 


* Systems available for 2 or 3 
dimensional control 

For further tC pleas 

E.M.I. ELECTRONICS LTD DEPT 5MT 
Machine Tool Control Division 
HAYES, MIDDLESEX, ENGLAND 
Tel: SOUthall 2468 a ae 
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FOLLOW-DM TOOL for took parts in 16-guage entid shonk a bn Beahts Bix 
the stacl, Peaches in Kt oi-hardoning sized, ne 


pet oy tesa, owe & Hotcher 1:8, Sembiention Warts, Onerek Sire, Witiented 


service 


Edgar Allen K9 Die Steel was perfected in answer 


FOLLOW-ON TOOL for lock parts in 16-gauge 
mild steel. Die in Double Six die steel. Punches 
in K9 oil-hardening steel. 


Photograph by courtesy of Messrs. Low & 


. : : Fletcher Ltd., Combination Works, Church Street, 
to a demand for a non-shrinking steel easy to oe ee 


heat-treat, yet giving good long production runs. 


For most jobs where price or the less exacting 
nature of the work do not suggest the use of the 
more expensive die steels, you will be surprised 
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... it contains a reference book on the electio-chemical deposition of metals, and 
five leaflets covering the application of the process to specialised industries. It’s 
produced by Fescol, who were the first people to carry out electro-chemical 
deposition for engineering purposes. Frankly I hadn’t realised how much could 
be saved by having parts which are subject to wear or corrosion “‘Fescol”’-ised, 
but now we have all our new components treated before use, and we've saved 
pounds on replacements. 


You ought to see this folder. Just write for publication PE3. 
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Black & Decker Electric Saws 
are the lowest priced Saws on the market. And they have 
so much extra to recommend them — extra speed . . . power. . . 
ease of handling and adaptability. Four sizes are available 
— 9", 8”, 7”, 6” —each, with a change of blade, adaptable 
for cutting brick, tile, cement, asbestos and corrugated iron 
as well as wood. Depth and Bevel assembly and 
Rip Fence attachment are standard equipment and give 
automatic cutting to depth and angle required, 
and accurate rip sawing without recourse io guide lines. 
The saw range is only part of the Black & Decker 
family which includes Portable and Bench Grinders, 
Hammers, Screwdrivers, Drills, Sanders. 
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Heavy duty models for extra tough 


jobs. Complete safety features include 

telescoping blade guard and trigger 
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Manchester Blackfriars 8865 + Nottingham 47333 Newcastle 656709 
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THE CHALLENGE OF THE AGE 


by CHARLES E. BEDAUX, 


Director, International Management Consultants (Pty) Limited, 
Johannesburg, South Africa. 


This is the second of a series of leading articles (the first of which appeared 
in the May Journal) designed to inform members of the Institution how production 
engineers in other countries are meeting the problems of maintaining and improving 
the standard of living while facing the ever-present problems of increasing com- 
petit'on and the introduction of new developments and processes. 


In this issue, Mr. Bedaux describes how South Africa ts facing “ The Challenge 
of the Age”. 


Hk “ Challenge of the Age’, with its ever-increasing load upon the industrial 
production engineer as technological progress continues accelerating, has led 
to problems in South Africa even more acute than in Britain. 

South Africa suffers from a lack of trained technicians, just as does Britain, 
and for the same reasons. Over and above this, however, South Africa — so rich 
in natural resources — is suffering from a serious shortage of population. This land 
is a vacuum, with untold potential wealth, needing only the hand of men with 
“know-how ” and vision to bring it to market. 


Industrialisation of South Africa’s economy is going on apace; this is a 
natural and inevitable evolution which prevails in similar areas with ample natural 
resources. 


Since the policy of the present Government is not one of immigration, the 
inevitable result is that the Africans (the natives) are being absorbed more and more 
from their primitive background into industry. A long and painfully slow educational 
programme lies ahead before it can be considered that the native African is 
equipped to take a useful and dependably responsible place in highly technical 
modern industry. 


Nevertheless, the processes of industrialisation and technological advance cannot 
be arrested. It is only in quite recent years that the urgent need of South Africa’s 
industry for truly qualified technicians has come to be fully realised. As industry 
grows more complex, and as South Africa’s smaller industries are either being 
amalgamated or pushed to the wall, the whole country is becoming aware of the 
need for the modern “ production engineer ” 


The Search for Solutions 


In consequence, the leading thinkers of South Africa have begun to take 
concerted action. There have been Congresses, and there will be more, of the 
leading representatives of the engineering institutes, the universities, industrialists 
and Government departments. The first Congress, on “ Engineering Education and 
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Training’, was held at the Witwatersrand University, Johannesburg, early in 
February, 1956. The Report is obtainable from the Secretaries of the Associated 
Scientific and Technical Societies of South Africa, Kelvin House, Johannesburg. 
The second Congress was held in February of this year at Cape Town University. 
the Report on which is in course of publication. 

It will thus be seen that practical solutions are being sought ; campaigns to 
interest the young in increased numbers in technology have been initiated. 
Furthermore, among the more important industries, supply and demand is bringing 
about more commensurate reward. in higher salary levels. There is now much 
competitive bidding in South Africa for the capable. 

The universities are seeking to learn from industry and from experienced 
engineers and scientists how the educational system and university courses can best 
be modernised and adapted to suit current needs. It has been felt in some quarters 
that traditional engineering courses have lacked enough of an introduction to 
administrative management, particularly on modern control methods both for 
production and budgetary control. 


These efforts on the part of South Africa’s leading thinkers are bearing fruit 
in that the falling rate of enrolment of students of engineering has now been 
reversed ; but there is a long way yet to go. 

The President of the Institution of Production Engineers has succinctly stated 
the “ Challenge of the Age”. South Africa’s growing and strengthening production 
engineers are striving hard to meet the ever more urgent needs of enterprises in 
this country. 


Industrially, it is still a young country. The need for more and _ better 
education is overwhelming. Technological advance continues, rather slowly compared 
with some other countries, but limited by small markets and the impracticability of 
mass-production on a large scale, as yet. Yesteryear’s eaSy success in enterprise 
by the amateur is rapidly giving way to an almost desperate demand for the 
professional manager, the production engineer, with his Methods and Organisation 
Bureau to establish standards and supply him with effective control over the 
destiny of his enterprise. 


Intelligent personnel management is beginning to improve human relations. 
but without robbing supervision of its rightful authority, and rather by assisting 
foremanship to become more effective. This, as yet, is new and is not general and. 
on the average, the standard of supervision leaves much to be desired. 


South Africa may yet be a young country with a long way to go before it 
can attain the high standards, skills and industrialisation of Britain. However, what 
has been accomplished in a short space of time by what one might call a mere 
handful of skilled technicians is truly phenomenal. Especially in the fields of mining 
and in the economic supply of electric power, South Africa is outstanding. 


Ethical Implications 


South Africa has gone even deeper in contemplating this “Challenge of the 
Age”, and the repercussions of technological advance. For example, last year’s 
President of the South African Institution of Mechanical Engineers, Mr. H. W. 
Hutton, gave a most thought-provoking presidential address entitled “‘ Science and 
Metaphysics’. He asked all technicians and scientists to consider the effects of our 
technological advances upon the lives and well-being of humanity, whom we have 
unwittingly, yet inexorably, robbed of their comfortable “faith” of yore. yet 
have not considered it our problem to replace it. 


Also, Dr. R. H. Bogue, of the Bureau of Standards in Washington, D.C.. 
recently gave an address to the Associated Scientific and Technical Societies of 
South Africa on “ The Social Responsibility of the Scientist”. This, again, was a 
strong and sincere plea that we face our responsibilities intelligently and concertedly. 
having regard to the impact upon humanity of the ever-accelerating technological 
advance we all preach and are practising. 

This has led to preliminary action in South Africa, recognising Dr. Bogue’s 
wisdom, by a resolved dedication to bring about that freedom of the individual 
which underlies academic freedom, and which is the only state for all of us to 
work towards truly constructively. 
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There is a growing appreciation among the leading technicians and thinkers 
in South Africa that we have a first duty — to master and apply every possible 
form of technological advance in our work and in our industries. That is our job. 
But, together with this, it is as much our duty to take heed of, and to consider 
the effects of, that technological advance we are bringing into being. 

This may well be considered to be the problem and the province of the 
“teachers” and “preachers” ; nevertheless, we technicians cannot ignore our 
responsibilities in these directions. Have we considered the need for furthering 
technological advance in the field of “ faith * —- the purposes behind all our striving 
for technological advance ? Should not the “preachers” consider their “automation” 
as well ? 

The concept your President and those | have mentioned are advancing is that 
we who make technological progress a reality in industry cannot lightly wash our 
hands of the consequences. The shape of the world to come, not only technically, 
but also economically, politically and morally, will depend in large measure upon 
the constructive thinking, awareness of consequences, and the efforts of the 
“ production engineer”. Let me be more specific : 


Economic Implications 


If we reduce the manhours necessary to accomplish a given production, we 
have achieved a step in technological advance. There is no doubt that this is the 
only constructive way in which to improve the standard of living of all of us, as 
consumers —- consumers of more and better goods and services, and of more leisure. 
Attempts to seek a higher standard of living by any other means bring only 
illusory and temporary gains. Technological advance is the only real and 
permanent progress towards the dawn of the machine age. when man might hope 
to become ever freer from toil. 

It is well known that this might be a dangerous freedom unless we learn 
to use our leisure well. But we can hearken back to the ancient Athenians, who 
had machines (slaves) to do all the work, and we can review the tremendous strides 
which this minute nation accomplished in a few short years, such that their 
contributions to civilisation, art and culture still loom large in our Western way 
of life. Hence, let us continue our devotion to technological advance and freedom 
from toil, and let us not be dissuaded a priori through chimeric fears of consequences. 
I.et us look at, and analyse, the repercussions of our constructive efforts. 

Technological advance can create displacement of operatives. We know this is 
temporary, and that the machine which replaces a man soon creates a demand 
for more men to make more machines than ever before. Thus, the displaced 
individual will be re-integrated within the economic circle, in another task, and all 
of us should have work to earn us our daily bread, with continuously increasing 
leisure. The shift from the handcrafts and agriculture towards ever greater 
industrialisation will continue. This trend, which nothing can stop, is progress. 

But what of that displaced individual ? Even although “temporary”, for 
him there may be years of hardship and deprivation before he, or his children 
perhaps, are once more re-integrated in the economic circle of production and 
consumption. 

Our Governments and our economic systems are still far behind in their 
consideration for the displaced individual. Furthermore, that which is done, for 
example, in “unemployment insurance”, is, at best, a palliative only. A mere 
“dole” will never be satisfactory to anyone. Why ? Because those working are 
supplying the wherewithal to support the inactive. Broadly speaking, would not a 
share-the-work and share-the-leisure system be more satisfactory, thus ensuring 
employment to all, regardless of technological advances ? There may be those who 
would wish to work more than the average, in order to consume more material 
goods ; if so, with a large economy, it should not be difficult so to organise those 
to be, themselves, the suppliers of the necessary human energy to produce those 
things they wish to consume. 

These few observations are symptomatic of the line of thinking which is 
developing in South Africa. They indicate the need for a careful review of the 
economic mechanisms which relatively free societies like our own must embark 
upon, in order to preserve our constitutional freedom by protecting the individual 
who is displaced and victimised by technological advance. 
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National Planning and Free Enterprise 


Among leading thinkers here. there are those who propose some form or 
other of “planned economy ™ to be run by the “State”, ostensibly for the good 
of all. 

No matter how it is designed or operated, it can only take some form of 
“benevolent despotism”, which is among those discredited political philosophies 
against which our forefathers fought so hard to liberate themselves and us. 

Others, and it is still a majority, feel that the institutions of the “ freedom of 
the individual * and the system of “ free enterprise * should not be hastily discarded 
because of a few obvious abuses. They feel that new economic mechanisms under 
constitutional law could still preserve the freedom of individuals — albeit without 
condoning “ licence ”’. 

Those who think along those lines are willing to seek important modifications 
to economic practice under law, without upsetting the freedom of the individual 
enterpriser to offer his product on the market, nor the freedom of the consumer 
to choose. There is only one thing, which should not be left to the economic law 
of supply and demand, and that is human effort. We, as Consultants, have long 
known that human energy — both brawn and brain — is the source and the 
measure of all economic value (providing, of course. a demand exists). Collective 
bargaining has been a necessity in the past, but is this the right answer for the 
future ? Again, the “ Welfare State” can obviously be overdone. 

Still further, some of our unions have attempted to protect displaced individuals 
from technological advance by the practice of “feather bedding” — keeping men on 
the payroll to do nothing. while the new machines work. This is unsound and 
unsatisfactory. The consumer cannot gain anything from this practice, and we are 
all consumers. 

It has been our own practice in South Africa and in other countries to retain 
within the enterprise those individuals displaced by our introduction of technological 
advance. Even when new methods have displaced substantial numbers from the direct 
production cycle, it has not been difficult to find most useful temporary jobs for 
what has often been referred to as the “flying squadron”, for example, general 
“ house-keeping ”, setting up new systems of records, etc., etc. Curiously enough, 
the normal labour turnover of those who leave and retire has invariably absorbed 
the “flying squadron” even before its useful tasks were completed. Thus it has 
proven good practice for production engineers to assure all members of the 
enterprise that none will lose his employment because of the introduction of 
labour-saving devices and methods. 


An Immediate Need 


It is felt. however, that there is a great and immediate need to awaken the 
non-technical among our friends and colleagues to the realisation that only 
technological advance can better the lot of us all. 

For example, many continue, through labour unions, to clamour for increased 
wages. What they seek is an improved standard of living. Perhaps, at the same 
time, they also hope for a larger share in the economic pie. 

But if all productive workers’ wages were doubled overnight, prices would 
inevitably double the next day. Unless there is technological advance to raise 
the standard of living, the mere increase in wages results only in inflation. Thus, 
through our unions, we can gain only a slight and temporary ascendancy over 
other unions or groups, by climbing on top of their shoulders, as it were. Continuous 
inflation, which is typical of the age in which we live, merely ruins us all in our 
old age — particularly those on pensions. Of course, a few of the outstanding 
labour union leaders in the world today are aware of this economic fact, but 
they are all too few. 

What then ? Were all we productive workers and technicians to realise 
the benefits to be derived from technological advance, then we would all direct 
more attention to finding ways and means for passing the fruits of labour-saving 
devices and methods on to the consumer, as swiftly as possible. 

Dependence on the existing mechanisms of competition has become too slow 
to satisfy us in this modern age of ever more specialised specialisation, albeit history 
shows that competition is fairly effective in the long run, 
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lf labour unions were to combine to insist that the technological advances 
should be passed on in the form of reduced prices, every consumer would benefit, 
including the workers producing. ‘True, the unionist can hardly be expected to 
have such foresight until the membership as a whole know clearly what they are 
asking for, and why. 

Do not we all want to have more for our labours ? Then, all of us must be 
informed and educated to realise that it is only from increased productivity and 
greater technological progress that we can truly gain a higher standard of living. 


Are we not all of us biased in our concern with the advantages and benefits 
to ourselves as producers ? We are seeking to improve our jobs, or our earnings, 
whether we be the production engineer or the union member. We overlook our 


needs, and the advantages to be gained as the consumers of everyone else’s products. 


If we consider our consumer interests of primary importance, we will thereby 
serve our individual interests more effectively, instead of trying to climb on to 
each other’s shoulders, and being climbed on in turn. As consumers fighting for 
consumers’ rights to receive without time lag the fruits of technological advance in 
the form of lowered prices, we would not only be serving our greater self-interest, 
but we would be serving the entire economy as well, to say nothing of preserving 
the currency from being needlessly inflated, to our general disadvantage. 


The Vital Role of the Production Engineer 


Is it not the primary duty, then, of the production engineer, in his function 
as liaison between, on the one hand, the capitalist or shareholder and labour and, 
on the other hand, the consumer, to educate both capital and labour to their own 
greater self-interests ? 


The production engineer must convince the board of directors that the best 
interests of the enterprise are served through “small profits — large turnover” ; 
that goodwill is priceless and can only come from giving consumer service ; and 
that the enterprise will thrive from the swift translation of technologically-reduced 
costs into lower prices and better service. Indirect competition is becoming more 
potent than direct competition, which often is subdued by “ gentlemen’s 
agreements ”’. 


Then it behoves not only the individual production engineer, but us all, to 
labour in awakening our fellow men and colleagues who are the productive 
operators, to understand the interpretation of technological progress for the good 
of all. Then, all of us together, with our labour unions, must consider ways 
and means of converting lowered costs into lower prices, without interfering 
with the rights and freedoms of individuals, or of enterprise. 

x * * * 


Through the forum of the Institution’s excellent publication, exchanges of 
thoughts and ideas would be invaluable in spurring all of us on towards finding 
the constructive path towards more, and swifter, integration of technological 
advance into our economies, hoping thereby to reduce, and eventually eliminate, 
destructive strikes which, instead of gaining the desired ends, only set us back still 
farther, and only pay us off in that illusory gain which is inflated money or, at best, 
only give one sector of the population a temporary advantage at the expense of 
the remainder. 


Who but the production engineer. who knows that his enterprise can live only 
by the goodwill of the consumer. can mediate intelligently between the board and 
the shop floor, educating both to appreciate that the best interests of the enterprise 
are synonymous with their own interests, and with those of their nation’s economy ? 

* * * * 

The future of South Africa looks good indeed and, sharing with youth the 
vital quality of enthusiasm, I can foresee that this country will not lag behind 
others but. profiting from that technological advance in the older industries of the 
rest of the world, will build its industries on the most advanced patterns. 
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THE NATIONAL NEED FOR TECHNOLOGISTS — 


CAN WE MEET THE DEMAND? 


by SIR ROY FEDDEN, M.B.E., D.Sc., Hon.F.R.Ae.S., M.I.Mech.E., F.R.S.A., 


Hon.F.1.A.S., Hon.F.S.A.W.E. 


HE first industrial revolution came to pass 

without the help of any educational system and, 
in spite of this, it provided our country with a flying 
start of nearly 100 years over any rival. It is 
important to realise that when the U.S.A., Germany 
and other European countries decided that they must 
“put their house in order” and catch up with 
Britain, they one and all took a very important step 
which has paid handsome dividends ; they deter- 
mined to rely upon technological education to aid 
them do it. This was an entirely fresh approach 
to the problem, the significance of which seems to 
have been almost entirely passed over by our higher 
educational authorities of that period. 


The remarkable accomplishments of the first 
industrial revolution, which gave us the steam engine. 
revolutionised means of transport by land and sea, 
provided textile machinery, machine tools, and a 
host of other things which increased our standard 
of living, emotionally left the traditional hierarchy 
of British education entirely cold, although it was 
glad enough to make use of the amenities so provided. 


Grudgingly, however, it was brought home to the 
powers-that-be that engineering was a great calling 
that had to be reckoned with, but they never thought 
of giving to it the esteem of other professions such as, 
for example, medicine or the law. There are many 
people in this country even today who cannot see 
their way to do this, and unfortunately most of them 
move in very influential circles. To get things in 
their right perspective it must also be appreciated 
that no other great nation is handicapped in this 
way. 


Let us face up to the matter frankly! The law, 
medicine, the Church, accountancy, politics, the 
armed forces, higher administration and journalism, 
indeed, almost anything but engineering and science, 
have long been accepted as the natural outlets for 
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those social classes which have the advantage of 
breeding or circumstance to favour them, and who 
both speak and write fluently, and possess the 
qualities that enable them to move freely in society. 
In short, our present culture is basically antipathetic 
to engineering and science. 


A Long-standing Weakness 


In spite of this, foreign competition in engineering 
and science has caused concern about our backward- 
ness in technological education at all levels, even 
way back in the last century. This concern has 
always been justified, but never tackled adequately 
and removed, consequently educationally we have 
never stopped being behind in technological matters. 
and yet in spite of this we turn out some of the best 
engineers in the world ; and in fundamental thinking 
and inventiveness we are, as a nation, unsurpassed. 
We are not, however, nearly strong enough in these 
respects to meet present competition or the coming 
of the second industrial revolution, which this time is 
an international one, and it is in the exploitation of 
these great gifts to the stage of economical swift 
production that we are particularly lacking. 


Here let me interject a few words about the 
different categories of people employed in the 
engineering industry as known to industry itself, and 
the schools and universities. The White Paper 
entitled: ‘* Technical Education”, dated February. 
1956, tackles this matter in a forthright way, but at 
the risk of appearing too meticulous I am going to 
elaborate a little further. 


Apprentice craftsmen represent the skilled labour of 
the engineering industry. and account for over one- 
third of its manpower. Technicians, by specialised 
education and practical training, fill the posts of 
draughtsmen, foremen and departmental managers in 
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industry. ‘Technologists, by more comprehensive 
specialised education and practical training, fill more 
senior supervisory posts and eventually may fill the 
senior executive jobs in industry, and may obtain a 
seat on the Board. 

The universities talk about pure scientists and 
applied scientists. I think we all know what is 
meant by a pure scientist and the necessary qualifica- 
tions that enable a public or grammar school boy 
to go on to a university and qualify as such. The 
term “applied scientist” is, however. more difficult 
to detine, and is apt to be the cause of misconception. 
The term is intended to be slightly wider than 
technologist or engineer, and to my way of thinking 
is meant to denote a chartered engineer, who has 
had the better grounding and broader education, 
preferably of a public or grammar school up to the 
age of 18, and then taken an engineering degree at a 
university. It is in this category that we are so 
very short, indeed, far worse off in fact than any 
other first-class engineering country. 


What Has Industry Done? 

What has industry done in the past to cater for 
these different categories ? Following on the long 
established practice of apprenticeship, set up in .the 
early days of the guilds for organised trade manu- 
facture, various forms of engineering apprenticeship 
were set up in the last century, and have gradually 
been developed and improved from = small and 
inadequate beginnings to a strong and conscientious 
procedure which is second to none for its particular 
purpose, and of which we may be justly proud. The 
City and Guilds is the official body for setting the 
standards of apprentice craftsmanship throughout the 
country, not only for engineering but for all branches 
of recognised trades. It is the only organisation of its 
kind in the world, and stands for the hallmark of 
craftsmanship. 

Since the War. the class of young people coming 
forward for apprenticeship in the field of engineering 
from the secondary modern schools has considerably 
improved, and although the quality is still low in 
some areas it is on the whole meeting our needs 
fairly well. Providing it. is appreciated that the 
throughput must be considerably increased over the 
next decade, there is nothing to worry about in 
regard to. this category. 

Other slightly older lads from the secondary 
technical, grammar, and some public schools, with 
G.C.E. at “O” level go to engineering firms for a 
technical apprenticeship, and day attendance at a 
technical college. During the course of this 
apprenticeship they obtain at least the Ordinary 
National Certificate. while the best of them obtain 
the Higher National Certificate. A bright boy from 
the craftsman category who makes good as a craft 
apprentice can slip over into this class of training 
and, if successful, can eventually sit for a H.N.C. 
or Diploma, and might even be encouraged to go to 
a university. 

A third category is provided for by industry to 
train the technologist with a still more comprehensive 


technical education, combined with part-time study 
at a technical college. Boys of 18 from the public 
and grammar schools join this stream in fairly small 
numbers. This group can sit for the Higher National 
Certificate, enter a sandwich course for Higher 
National Diploma, the new Hives’ technological 
award, or go to a university. 

All this side of engineering education is typically 
democratic in format, and it is almost entirely from 
these three grades that British industry has in the 
past acquired the major portion of its top managers 
and applied scientists. In the old days it used to 
be a very hard way to come up, but the approach has 
been changed onto a more reasonable basis of recent 
years, and the Hives’ National Diploma of Tech- 
nology is the latest attempt to give this category of 
young people the very best chance possible to become 
first-class engineers and managers. 

By and large, the fellows from these three cate- 
gories are the salt of the earth, and British engineer- 
ing could never have accomplished what it has with- 
out them. But it must be realised that they have for 
the most part come from humble homes, and very 
small beginnings, and in consequence frequently have 
all sorts of subtle inhibitions to get over, and these 
shortcomings are apt to be more difficult to cope 
with in the modern engineering world than in the old 
days. Sometimes they do not possess the qualities of 
leadership so fully developed as might be, and tend 
to be less facile at self-expression in speech or writing. 
and possess a smaller stock of broad ideas; the reason 
for these limitations is more often than not less 
educational than social. While it is admitted that 
much can be done by suitable training to ameliorate 
these defects, there are many people who reach a 
certain level of savoir faire beyond which it seems 
extremely difficult for them to proceed. 


How Have the Schools and Universities Helped? 


What contributions have the great public and 
grammar schools and traditional universities made 
to this group of practical or applied scientists, who 
are daily playing such a great part in our industrial 
life, and of which we are far shorter than pure 
scientists ? 

About one hundred years ago, if you were 
pertinacious enough and were sufficiently keen, it 
was just about possible to read science at Cambridge. 
But who would ever have imagined a public school 
boy going on to a university to take mechanical 
engineering? After a long fight, pure science has 
been accepted as a subject to be taught in our great 
public and grammar schools, and it has for some 
time been possible for members of our cultured classes 
to remain respectable and graduate as scientists. But 
we are still in two minds about accepting the same 
position for applied science or, as we know them in 
industry, engineers or technologists. 

I must admit that industry is not entirely free 
from blame in this respect. As recently as the late 
*twenties, a public school boy who read applied 
science at the university and qualified satisfactorily 


361 








was seldom assured of a worthwhile start afterwards. 
and I could give you examples of young men who 
when they came down from the university were 
offered a mere pittance by famous engineering firms 
of the day, and were turned sadly away to other 
professions, simply because those who had come up 
the hard way did not want them, and were afraid 
of them. Thank goodness those conditions are now 
largely things of the past! But there is another 
difficulty we still have with us which again does not 
beset other lands, namely the wrong use of the word 
“engineer” in this country, which is still a matter 
of considerable confusion. This term in Britain 
embraces the plumber, mechanic, and the highly 
qualified applied scientist. Countries like Germany 
and Switzerland avoid this difficulty by having 
proper denominations for different classes of engin- 
eers, which are understood by all parties, and the 
titles, “‘Technicum,’ ‘Chartered Engineer” or 
‘Diploma Engineer” are words to conjure with in 
these, and several other European countries. 

It is important for teachers to appreciate that an 
education based on engineering and science is as 
good in mental discipline to fit a man for high 
administrative office as an education based on the 
classics. There is a naive belief that an education in 
the classics is a liberal education, and that an educa- 
tion in engineering is not. This, in my view, is 
absurd. Neither per se is a truly liberal education. 
If the classicist is trained only in the classics his 
education is as limited and narrow as that of the man 
trained only in science. Ideally, both men should 
have a sound knowledge of the other’s work. How- 
ever, since we are dealing particularly with the 
training of technologists and scientists it is desired 
to emphasise particularly that their training must 
have breadth as well as depth. 


A Specialised System 

Actually, it may be somewhat of a shock for you 
to know that our system of education is, by and large, 
probably the most specialised in the world. In few 
other countries is it possible, as is common with us, 
for a pupil taking a classical education to go through 
school and university and understand no more about 
engineering and science than was known to his 
ancestor in the Stone Age; and if he has had 
sufficiently “dyed in the wool” teachers, he will 
probably revel in the fact. 


From the age of 15 or 16, our science specialists 
need not read a word in any other language or, for 
that matter, anything outside scientific subjects in 
their own. In no other country would either con- 
dition be possible. There is no equivalent to our 
15/19 years old preparation for university scholar- 
ship. Our university science courses are the shortest 
in Europe, and the only ones in which it is possible 
to learn nothing but science or applied science, and 
no foreign language. Even worse, in at least one 
university, serious consideration is being given to the 
possible abolition of requiring a student to have a 
minimum pass standard in the English language. his 
mother tongue. 
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Through this specialisation, by the time a_ boy 
gets into the sixth form at a public or grammar 
school he can be so “ conditioned” that he wants to 
be a pure scientist and nothing else. Furthermore. 
instead of the sixth form being used as a training 
ground for liberal and independent thinking ‘n 
preparation for university life (through instruction 
in the humanities, including simple philosophy), it too 
often degenerates into a “cram” school to prepare 
boys to obtain university entrance scholarships to 
which head masters pay altogether undue attention. 
All these tactics mitigate against our ever getting the 
really brilliant boys to become engineers. 


A Rigid Approach 


As our commanding lead in engineering and 
science was gradually reduced by other countries 
adopting a strong technical education formula, so our 
own modes of education and social structure were 
built up to combat our shortcomings, and our 
approach to technical education in some respects 
became more rigid than ever. The Victorians 
revolutionised our great public and grammar schools, 
built additional ones, and invented an ideology in 
order to evolve a governing class, powerful enough 
to run a great Colonial Empire, and cater for the 
traditional, accepted, privileged professions; but as 
for technology, they really could not care less, and 
tried to persuade themselves that our needs as a 
nation could be met by the mechanic class, and the 
despised technical colleges. All this facade, built up 
to counter the growing onrush of technological 
education abroad, has almost unwittingly driven the 
powers-that-be in educational matters at our public 
and grammar schools and universities more and more 
into a difficult position. from which it is almost 
impossible for them to retrace their steps, without 
seriously losing face. 


The percentage of boys reading science in the 
sixth forms at public and grammar schools is of the 
order of 50°/%. which is surprisingly high. This 
proportion undoubtedly includes some very good 
material, and will comprise the born scientists; those. 
in fact, who will make a vocation of this profession : 
but apart from these I wonder if there are many of 
the ablest boys on the science sides of our great 
schools... The really able ones will become pure 
scientists, and I suggest that this is only natural, be- 
cause the senior teaching staff tends to direct the 
brilliant, budding. vocation scientists into pure 
science. I do not know what is to be done with the 
less able ones who cannot make the grade in pure 
science, because they have been told that engineer- 
ing is an inferior profession, and in many cases I 
suggest they tend to become disillusioned, and their 
parents to wish they had never started off on the 
scientific road. 


Apart from the born scientists, boys with the best 
intellectual and cultural background are for the most 
part. I suggest, still reading non-scientific subjects. 
with the result that we are getting very few of the 
top notch boys for applied science or technology. 
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We do manage to get a few for the engineering in- 
dustry, but they are given less prestige than most 
other professions, and our contemporary culture does 
not include them or understand them! Yet these 
are the very boys of whom we must have a greater 
proportion to head up our engineering businesses in 
the future, and they more than anyone else, the pure 
scientists included. will keep our economy afloat. and 
prevent us slipping into the wretched position of a 
fourth or fifth rate power of comparatively little 
importance. 


Because these facts have not been fully understood 
or frankly faced up to, I appreciate the dilemma 
that causes concern to headmasters of our leading 
schools today, in that for prestige and other reasons 
they must not only bend all their energies, but also 
distort their curricula and syllabuses so that the 
brightest one per cent. of their pupils can gain the 
maximum of Oxford and Cambridge open scholar- 
ships. This further diminishes their already small 
traditional interest in the appropriate preparation 
for what should be their vital links with technical 
education. It also leads to a narrowing of the 
grammar school curriculum, so that more hours can 
be spent on the subjects to be taken at G.C.E. “O” 
level, giving as much time as possible in the sixth 
form for working up to scholarship standard. Until 
Oxford and Cambridge realise the pernicious in- 
fluence of their present scholarship system, I cannot 
but see that these serious disadvantages, to which | 
have already referred, will continue. 


Holding Our Own — A False Paradise 


In short, both industry and our great schools and 
universities have failed to come up to the scratch. 
but in spite of a continually losing battle, and a com- 
plete misunderstanding on both sides of the vital needs 
and the scale of technical education demands on a 
long term basis, we managed to just about hold our 
place in the engineering world up to the Second 
World War. Towards the end of the War, however. 
the nature of the gap to those that had eyes to see 
was all too apparent. Since the War. due to a num- 
ber of especially favourable conditions, engineering 
in this country has been extremely prosperous and a 
great deal has been accomplished on a short-term 
basis. This in a way has contributed to our further 
undoing, education-wise, because it has caused us to 
be in a false paradise of believing we were holding 
our own in technical prestige. Unfortunately, 
neither industry, nor the schools or universities, have 
appreciated how quickly the great shortages of engin- 
eers and technologists were catching up on us, until 
this fact was brought home to us four or five years 
ago by a spate of articles and books about what was 
happening abroad in this respect. 


I do not want to belittle the fact that at the end 
of the War and immediately afterwards, there were 
many plans drawn up, and committees appointed, in 
an attempt to deal with this outstandingly important 
matter. Almost £20 million has been spent on new 
technical college buildings, and, finally, last year the 
Government “grasped the nettle” of the new 


awards. But why was there a ten-year delay before 
this step was taken ? This fatal lapse can only be 
ascribed to a long clash of vested interests, party 
politics, etc., and the fact that the senior schools and 
universities in certain respects would not face facts. 
and wished to stave off what they felt was the “ evil 
day ”. 

Amidst all this crossing of lines and divided in- 
terests, it is hardly surprising, therefore, that tech- 
nical education in this country is not at this very 
moment going forward in anything like the way it 
should do. I suggest that the “old guard” of our 
great schools and universities is still, for the most 
part, only giving lip service to the vital need for 
engineering and technology. and underneath, im- 
pelled by what is to their traditional way of life 
the best intentions, they hope to keep the long 
established present British culture intact, and attach 
to it a sufficiently comprehensive professional science 
and engineering set-up, which will keep the country 
going ; but they are too far out of the picture and 
lacking in creative imagination to understand that 
the problem can never be solved in this makeshift 
way. 


What of the Future? 


So much for the past, but how do we stand for the 
future? The second industrial revolution is already 
upon us, the tempo has quickened out of all recogni- 
tion, and this time it is a world one. ‘The first 
industrial revolution certainly required a_ genius, 
such as Brunel, to be at the same time a first-class 
civil engineer, a brilliant mechanical engineer. and a 
successful marine engineer. Remarkable though his 
accomplishments undoubtedly were, with — the 
startling developments in gas turbines. atomic power. 
electronics, materials, methods of production, etc.. 
which demand that a first-class country should 
possess a very large force of highly trained engineers 
and technologists, it would be impossible today for 
one man to master the vast breadth of mechanical 
engineering alone in all its fields. So it must be 
obvious that to meet our needs for the next genera- 
tion we require relatively large numbers of the best 
type of brain. 


We were beginning to feel the pinch in this respect 
at the end of the War, but it is obviously much more 
serious today, as seen in the dangerous conservatism 
and static position of several branches of our industry. 
As I have said, I do not want to be an alarmist, 
but over this whole question of technological 
education for the second industrial world revolution, 
we are already into a crisis of the first magnitude. 
Unfortunately, it is an invisible one, and nothing 
violent will happen for some years. Consequently there 
is a general tendency, especially amongst the senior 
educational authorities who have to face a major 
revolution in their own world if they are going to 
grapple with it, to do very little about it, and attempt 
to laugh off the seriousness of it. They tend to put 
up a smoke screen of doubt about the effectiveness of 
the education systems of countries like the U.S.A. 
and U.S.S.R., which are our chief competitors. and 
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are tackling the problem in an absolutely ditterent 
and more realistic way. 

Actually, Russia is already tar ahead of the U.S.A. 
and the rest of the Western world, especially in 
applied scientists and technologists and we ourselves, 
in spite of the new plans for the future, are a long 
way behind both these great powers. 


* Soothing Syrup ° 

There is a tendency on our part to dish out 
* soothing syrup” by saying that the Russian educa- 
tional system is a very specialised post-War develop- 
ment of the last few years, where numbers only 
count. This has come about chiefly due to the fact 
that it is only lately that we have read books and 
articles about Russian education. Actually, this 
opinion is incorrect; their educational system was 
launched in a most considered way more than 30 
years ago, and was a perfectly logical Communist 
conclusion to arrive at, namely, that in order to con- 
quer the natural world every Russian must be taught 
the principles of natural science. 

What a good plan this was, if their motives had 
only been right!) How much better off should we be 
today if we had adopted a similar plan, but with the 
intention of building up our engineering and scientific 
strength to increase our exports, and also to have 
provided sufhcient engineers and technicians to help 
the under-developed peoples of the world, instead of 
leaving this for the most part to other nations to 
tackle? 

Qualified observers have formed the opinion that 
quite apart from numbers the Russian science 
diplomas are just about equal to ours, and some 
consider that they are in a few respects superior; that 
our engineering graduates are slightly better trained 
than the Americans, but that a German and Swiss 
engineering degree on the whole produces a more 
balanced and mature individual than our own. 

The significant thing that our great schools have 
to appreciate is that all four of the countries I have 
named are turning out from their universities far 
more qualified applied science men or chartered 
engineers per capita than we are today. In the 
case of Russia, about five times as many a year, and 
in the U.S.A. more than twice as many. 

These fellows are not culled from the apprentice 
class, coming up the hard way: they are fully quali- 
fied men with a broad education and well-trained 
brains. I suggest that to save the situation in this 
country the great schools must provide more first- 
class people for engineering. They must see that the 
proportions of people moving towards technology and 
engineering and those towards the old professions 
are correctly balanced. 

| understand that those who take Law from our 
great schools constitute an important slice of the 
best brains. But do you realise that 70°/ of those 
who are called to the Bar in this country never 
practise as lawyers? Law for some long time has 
been the accepted profession to take for the intelli- 
gentsia, and they can then use this platform as a 
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spring-board to enter business, politics, etc. It is 
suggested that this procedure is now entirely out- 
moded, and countries like Russia and Switzerland, 
who have set their long-term plans carefully for the 
desperate economic war of the second industrial 
revolution, have already appreciated this fact. The 
number of people per capita graduating in Law 
today in Russia is far less than in England or 
America (of the order of 10/15 times less per capita), 
and it would never be accepted in any of these 
countries, as is the case at Cambridge today, that 
there should be as many undergraduates reading 
History as Engineering. 

I believe the great schools and universities have 
got to face these facts, and that the basic form of 
cultured education must in the future have a scientific 
and engineering slant, and that it will be accepted 
that our Prime Ministers, Cabinet Ministers, Service 
Chiefs and Senior Civil Servants of the future will 
have to have a technological education in the broad 
sense. This point of view, if we are going to remain a 
great nation, must be accepted fairly rapidly. By 
this I am not advocating a narrow, hide-bound 
science curriculum as a university's accepted educa- 
tion of the future, but one that will provide men with 
fundamental, integrated education in __ science, 
engineering, and the humanities, rather than for them 
to specialise in some field of technology at the ex- 
pense of sound groundwork. 


Importance of Rigorous Thought 


Some of our trouble is bound up with the fear that 
science is a difficult subject to study. This aversion 
to rigorous thinking, which is all important, probably 
rests even more with the parent than with schools. 
It is not too much to say that the survival of this 
country requires that its people attach more value 
to the hard labour of rigorous thought. 

The need for more good teachers of engineering 
and science in our great schools is a serious problem 
if we are going to attempt to catch up. There is a 
remarkable opportunity to provide a new type of 
liberal education centred around Rivets and 
science, rather than the purely classical studies. 
nevertheless, embracing the Arts, Social Science and 
the Humanities as essential and equal partners. 

It is the responsibility of the great schools to under- 
line the unity of all knowledge and to eradicate as 
far as possible the snobbery and vested interest which 
sometimes appear amongst learned men. Humanism 
should not be the sole monopoly of the liberal arts. 
nor should objectivity be exclusive to science. 

To sum up, therefore, what do we in industry want 
from the great public and grammar schools to meet 
this tremendous surge of a second industrial world 
revolution ? I believe industry is getting sufficient 
of the top flight scientists, and that the progressive 
increase that is planned will meet its needs. But the 
boys only capable of making an indifferent per- 
formance in pure science, of which there are a fair 
number, are indeed a problem! If they proceed to 
a university and just obtain a pass degree they are 
liable to become a drug on the market to us. 

(concluded on page 377) 
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Ty) would be quite unpossible for any one person. 


or at any one meeting, or in any one Paper, 


adequately to establish a basic knowledge of the 
subject matter of this Paper. It is only possible for 
one individual to express thoughts based on 45 years’ 
association with ‘ People in Industry ’. 


Who can say what is right and what is wrong : 
But experience can say that this has been found as a 
better way than that. Therefore, it is possible, and 
may be useful, for one to give opinions on such a 
subject as human behaviour and people, based on 
experience and practice! 

In the kaleidoscope of movement. based on human 
action, be they selfish or unselfish. there is only one 
divine Guide; but nevertheless there can be 
opportunities and experiences which permit some 
study to be made of habits and behaviours which are 
destructive or constructive relative to human 
endeavour. 

The whole motive power of life, as we understand 
it on this earth, is created and developed by people. 
i.e. human beings, and therefore people are the most 
important study, as their words and actions can con- 
vert the free gifts of God for the improvement or 
destruction of mankind. A nation, an industry, a 
factory, or a home, depend for their success or 
failure on the people in each of those units. If. 
therefore, we can start with the knowledge that 
people are the most important factor, then we can 
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relate them to the subject of my talk. under five 
main headings :- 
1. The general population of the country and the 
general allocation to industry. 


nm 


The general behaviour of people in units and 
groups, indicating the types of conflict which 
exist. 

3. The changing pattern in industry. 


4. I shall then show: a few slides to illustrate 
certain of the important points which I have 
made. 


>. LT will then sum up, giving what | consider to 
be the best practices in dealing with conflicts 
and the changing pattern of human association 
in industry. 


General Distribution of Population in Industry 

A reference to the general population of this 
country reveals that most Britons have a tradition of 
birth which they are proud of (although it is a 
national bad habit to run ourselves down) a Civic 
pride in place of birth, house. street, town or country. 

This is a good thing, although every unit has its 
own ideas of self-expression and, more often than not, 
these expressions conflict. These “ civic prides” can 
and do conflict with one another and often confuse 
the foreigner who visits us, or reads our newspapers. * 
We have, for example, counties with different dialects, 
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the various industrial groups. 
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different domestic traditions and. equally important. 
different industrial traditions. 

Industry originally. and to a large extent today, is 
located relative to the natural gifts of the earth — 
rivers, ores, coal, etc. There are vast congestions and 
vast Open spaces, a concentration of activity, in some 
cases to a point of absurdity. and certainly in some 
cases beyond any reasonable consideration of human 
well-being. 

Much of this has been brought about because there 
was insufficient study of the fundamental importance 
of people, and consequently we have a traditional 
demand to remain in one location, in one industry, in 
one house, to patronise the same cinema. the same 
church, the same ‘pub’. Our background has been 
to ‘stay put’ in the main, because that seemed to be 
the right thing to do. 

One of the changes which I| can foresee for the 
future will demand a greater flexibility of thought and 
action, but let us for a moment look at a few 
figures :- 

Our total population is 50,784,000. 

There are 24,411,000 males ; 26.373.000 females : 
39,167,000 over 15; 11,617,000 under 15. 

There are 757,000 in H.M. Forces (1.574) and 
there are in civil employment a total of 23,042,000 
(45.8°,). Of this total of 23 millions, there are 
9,212,000 (18°/ of total population) in the manu- 
facturing industries (or 40.1°/ of the total civil 
employment). 
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The disposition of these 94 million people in 
manufacturing industry is as follows :- 


Textiles ... xe = oe SAS 
Clothing and Footwear ae meee 
Food, Drink and Tobacco ws 
Chemicals ei ase _ saa ae 
Metal Manufacture me Ae sn. §=—Ors, 
Vehicles and Aircraft 13.37, 


Engineering, Shipbuilding and Electrical 21.9°/ 
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Others (metal) ... — ee a A 

It is interesting also to note the size of the different 
factories (totalling 56,218) which are responsible for 
industrial employment : 

(a) 15,994 factories (28.4%) employing 11/24 


people ; 

(b) 25,467 factories (45.3°/,) employing 25/99 
people ; 

(c) 12,071 factories (21.5°/) employing 100/499 
people ; 

(d) 1,586 factories (2.8°/,.) employing 500/999 
people ; 

(e) 700 factories (1.3°/,) employing 1,000/1.999 
people ; 

(f} 400 factories (0.7°/.) employing 2.000 people 
and over. 


It will be seen that out of a total of 56,218 factories. 
41,461 employ less than 100 employees, i.e. 74%. 
If, on the other hand, we study the density of 
employment in the factories of different size, it is 
interesting to note that factories employing over 100 
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MANUFACTURING INDUSTRY BY SIZE OF 
FACTORY. 
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employees represent an employment of 79°/, of the 
people. Factories employing more than _ 1,000 
employees represent an employment of 33°, i.e. 
3 million out of the total of 9} million. 

The importance of these figures is in relating them 
to the various sizes and types of groups, groups by 
trade, craft and location, the size of the factory and 
tradition. 

One other set of groupings which is important in 
this study is the Trade Union groups. According to 
the Government publication, “Annual Abstract of 
Statistics”, there are 687 registered trade unions in 
the United Kingdom. These trade unions are referred 
to as follows : 

“ All organisations of employees with head offices in 
the United Kingdom, including salaried and _pro- 
fessional workers. as well as manual wage earners, 
which are known to include among their functions 
that of negotiating with employers with the object 
of regulating the conditions of employment of their 
members.” 

We are told that the total membership is 9,461,000, 
which, relative to the total number of 23,420,000 
gainfully employed, represents 40°. Membership 
varies from, for example, the Transport and General 
Workers’ Union with a membership of 1,350,000, and 
the Amalgamated Engineering Union with a 
membership of 900,000, right to the other extreme, 
namely, the Spring Trap Makers’ Association 
(Mousetrap Makers) with a membership of 70 —~ 20 
of whom are women, 
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This indicates another type of grouping of people 
relative to the industrial problem. 

Now the importance of these figures is to relate 
them to employment by factory size and trade 
tradition, as the influence of the home, place of 
employment and trade union have a most important 
bearing on human behaviour in industry. Where 
does an employee’s loyalty rest — to his home, to his 
employer, to his trade union, to his country, or to 
all four ? If to all four, how much to each ? 

I must here define the difference between loyalty 
and fear, as sometimes fear can be called loyalty and 
loyalty can be called fear. 


Loyalty is devotion to : 
(a) those we love ; 

(b) an ideal : 

(c) duty ; 

(d) laws. 

Fear can be classified thus: 
(a) of danger : 

(b) dread ; 

(c) of evil ; 

(d) anxiety ; 

(e) doubt. 
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Loyalty is objective, uplifting, unselfish and purpose- 
ful. Fear is negative and selfish. 

These words could, therefore, be used in another 
way, namely : where does an employee’s fear rest — 
of his home, of his employer, of his trade union, of 
his country ? 

We have, therefore, in studying industrial society, 
not only to study the individual, the employer and 
the trade union, but to study both the groups and 
overall hopes and fears which motivate action even 
against apparent logic. We must (having studied the 
general background of population) study not only 
what happens, but why it happens, and how it 
happens, as industry is not static. The word itself 
means movement of individuals and groups of 
individuals. 


General Behaviour — Particularly Group 
Behaviour 


Following this brief review of the general 
population, and having indicated some of the main 
influences on the individual and the group. | would 
like to indicate that all movement can create 
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frictton, and this applies to human beings as it does 
to machinery. It is vital in this connection and in 
this study to know the cause of friction, as firstly one 
must find the place to * lubricate’ and, secondly, one 
must use the correct ‘lubricant’. 

Because we, as a nation, claim to be intelligent 
and literate, it is our custom to convey our thoughts. 
instructions, etc., by word of mouth or by the written 
word, but it is important to know that there is usually 
something physical which precedes the word which, as 
it were, sets the very first seed of discontent, or 
mental conflict. For example, a husband is late for 
his meal and he and his wife “ have words” ; a man 
is late clocking in and is “ told off * by the foreman: 
a child spills his tea and is sent to bed with “a good 
talking to”. 

Again, the husband asks his obviously upset wife : 
“What's the matter, darling?” and is_ told 
* Nothing’, but by probing in a desire to solve the 
problem, the husband will find something, not any 
words, but something which has caused an upset. 

I am deliberately quoting what may appear to be 
very insignificant causes of upset and friction — what 
I call the ‘microbes of trouble’. Most diseases start 
from microbes, or germ-carrying insects, and most 
human conflicts start the same way. either by infec- 
tion or contagion. 

In industry there are usually two main patterns of 
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conflict quoted, namely, the vertical and the 
horizontal. While I shall quote a few examples of 
both patterns, industrial society is not as easy as that. 
but conflicts start as a rule from either of these 
two. 

In the vertical pattern, for instance, conflict can 
occur between senior and junior ; age and youth ; 
knowledge and ignorance ; strength and weakness ; 
employer and employee, as the following examples 
show : 


(1) Family 
Father v_ Son 
Mother v_ Daughter 
Eldest Brother v Youngest Brother 
Eldest Sister v Youngest Sister 


(ii) School 
Headmaster v Form Master 
Master v Boy 
Prefect v Boy 


(iil) Trade Union 
National Organiser v Local Organiser 


Local Organiser v Shop Stewards or Shop 
Stewards’ Committees 
Shop Stewards v Workpeople (members 


or non-members) 
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Fig. 6. This shows an engine manufacturing unit, with the machine shops associated with the assembly track at 


the appropriate points. People working in this unit are not only aware of their own particular activity, but also of 


their relationship with the group purpose, i.e., the production of engines. 


iv) Industry 
Managing Director v Manager 


Manager v Superintendent 
Superintendent v Foreman 
Foreman v Workpeople 

v) Sport 


Referee v_ Players 


People in power, either by age, by natural 
responsibility, by birth, or by ability, can and do 
reduce or enlarge the natural problems of human 
relations. 

Horizontally, the following conflicts can occur 
between equals. either individuals or groups : 

(i) Family 
Child v Child 
11) School 


Master v Master 
Boy v Boy 
iil) Trade Union 
Union v Union 
Shop Steward v Shop Steward 
Workman v Workman 


iv) Industry 
Manager v 
Design \ 
Planning v_ Ratefixing 
Chemist v_ Inspection 
or any industrial combinations where groups or 
individuals have equal status and equal ‘say’. 

(v) Sport 


Team v 


Manager 
Production 


Team 


These two patterns, vertical and horizontal, when 
operated together, are complicated enough, but do 


370 


not in themselves constitute the final behaviour of 
people in industry as, superimposed on these arbitrary 
human contacts. there are the natural desires and 
objectives of all, which may be classified as follows : 
a) The Individual wants food. clothes, happiness. 
health, security and work. 
‘b) The Individual Groups want a clear and 
understood return for their action, study or 
effort. 


c) The Specialist Groups want to achieve pro- 
fessional status, as well as a return for their 
action, study and effort. 

(d) The Interrelated Groups want jointly to bring 
about a successful operation. 

e) The Combined Groups want to bring success to 


the nation. the industry and the firm, objectively 
working in harmony for the benefit of all 
mankind. 


The Changing Pattern for Future Best Practices 

There is no complete solution to the human 
problem of conflict on this earth, but by careful 
unbiased study, there can be a best, or at least a 
better way. The very first basic approach is to have 
knowledge of causes of conflicts. This can be a most 
absorbing study, drawn from history books, from 
case study techniques. from our daily lives. 

Although an individual’s problem is comparatively 
easy to diagnose and cure, an individual is, however, 
a part of a group and, therefore, the problem becomes 
much more complex. A study, therefore, must be 
made of group behaviour as well as individual 
behaviour, as, very frequently, individuals in a 
group are different from individuals out of a group. 
even relative to the same problem, 
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The greatest change which I foresee in the future 
of people in industry will be in the study of new 
specialist groups. ‘The complication of electronics, 
transfer machines, and more scientific methods of 
production will create more specialist groups which 
will operate very much earlier in the scheme of 
production, and all must be co-ordinated in the 
overall group objective. 

The interrelation of groups with groups becomes 
an even more complicated problem and, therefore, an 
overall common denominator has to be found which 
both the individual and the group understand and of 
which the purpose is appreciated. 

Animals, as individuals and in groups, understand 
this purpose, which is to live, to obtain food and to 


Fig 8. Diagram showing the 
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reproduce. The human being requires much more 
than these bare nécessities of life and consequently 
continual reference or explanation of purpose is 
necessary. Whether this purpose is national, 
industrial (or a unit of industry) or domestic, it must 
always be explained and must be understood and at 
least agreed by the individual and the group. The 
explanation must cover not only what has to be 
done, but why. 

This approach, with the ever-increasing specialised 
groups, will become a somewhat new pattern in our 
industrial society of the future. A new type of 
democracy with new codes will emerge from the old, 
and even the present conflicts which beset us. More 
time will have to be given to explanation, briefing 
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and exchange of views before action is taken, and 
even then must be followed up by joint interest in 
the desire to achieve a purpose. 

The development of industry as we know it today 
is vastly more interrelated than 100 years ago, when 
our total population was 22 million ; and for every 
one person living in the country, one person lived 
in a town. Now, with a population of over 50 million, 
for every one person living in the country, four live 
in a town, 

The interdependence of one group on another, 
and one industry on another, has increased, and will 
go on increasing. That is why there must be an 
adjustment to the days of individual “ hunches ” and 
individual self-importance and individual isolation. 
Heat, light, milk and bread indicate how, in this 
modern world, we are dependent on each other and 
on specialised groups. 

So in industry there can be no sides, as it were ; 
we are so interrelated that a new approach to our 
joint problems must be found and this, to my mind, 
includes the party political policy of government. 
This is indicative of the times as, look at the problem 
as we will, the government of this country, whatever 
the party, has now, and will continue to have, a 
considerable influence on the industrial society. 

It is, therefore, vital to our future that governments 
understand the need for overall unity in industry ; 
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Fig. 9. Chart showing three examples of the interest 
of the individual relative to the affairs which directly 


concern him, 
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otherwise, whatever the goodwill existing between 
industrial groups relative to their purpose, if this is 
split by political party interests, then an overall 
conflict will ‘seize up’ the industrial ‘ bearings’ and 
slow down the overall group purpose. What I have 
said concerning explanation of purpose must 
accordingly come from the board room, whether that 
be the boss’s office, Westminster, or Transport House. 

Much has been done in industry to bring together 
all groups for explanation of purpose, but much more 
must be done to expand freer discussion as early as 
possible in a new scheme, or development, or crisis. 
Since the War and from 1948 to the end of 1955, 
there have been considerable movements of people 
from one industry to another, as follows : 

156,000 came out of Agriculture 


122,000 ,, ,,  ,, Civil Service 
88,000 ° ,, »» 9,  LYansport 
34,000, » » Cotton 
15,000 » 53, Coal Mining 


Whereas, on the other hand : 
145,000 went into Motor Industry 


104,000, ,, Aircraft Industry 
97,000 _ ,, Radio, etc. 
85,000 _,, Chemicals 
32,000 Machine Tools 


This readjustment was purely voluntary and indi- 
cates the continual pattern of change which is taking 
place. The figures show that there was one change 
of job for every three workers. 

The more we study the influences of groups of 
people, so must we appreciate the increasing inter- 
relatability of groups of people, whether it be in an 
industry, in a nation, or internationally. A study 
of the present-day international situation gives an 
indication of how international, and then national, 
unrest causes complete interference with people in 
industry. 

It is, therefore, incumbent upon all in industry, 
and those who are in any way connected with 
industry, to make an equal study of the human factor, 
as is the case with a study of scientific and technical 
subjects. I feel that it is a matter of importance to 
the Institution of Production Engineers that there 
should be at least one lecture a session in each 
Region, devoted to this subject, with invited speakers 
representing employers and/or trade unions. 


Summing-Up 

In summing-up my talk this evening I would like 
to make a few general observations, on the following 
lines : 

1. The interrelatability of large groups of people. 
whether their groupings are political, educational, 
scientific or manual must be appreciated, together 
with the fact that small specialist groups can be 
more influential than large general groups. 

2. It must be realised that there is no solution to 
the human problem on this earth, but there are 
usually best ways of dealing with problems. 
Therefore, a study of case histories is helpful in 
understanding best practices in this connection. 

3. In the presence of human conflict, it is important 
to analyse the type of conflict which has to be 
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dealt with, quite apart from the actual pattern 
of the conflict. In other words, the ‘ atmosphere ’ 
of conflict has to be diagnosed in the same way 
as a doctor diagnoses symptoms of illness, as it is 
equally imperative in the case of human conflict, 
as in the medical world, to see that the right 
treatment and medicine are applied. Knowledge 
without experience on this subject can be 
disastrous. 


It should be appreciated that the testing time of 
good human relations is during the period of 
adversity and, therefore, any operational tech- 
niques relative to this subject should be based on 
“stormy weather ” as well as “ fair weather”. 


Any happening which has an element of friction 
between human beings must on no account be 
belittled, however small the incident may appear 
to be. There is usually a background which, if not 
studied and refreshed, can allow fermentation of 
trouble which is not apparent to the inexperienced 


6. 








eye. There should be no question of waiting for 
the human conflict to manifest itself. The aim 
should be to appreciate all the time that the 
danger is there, and to arrange “ aeration” of the 
group by regular conversations with individuals 
within the group. 


Every endeavour should be made to break down 
groups to the smallest size, and to depute maxi- 
mum responsibility on the group leader. In the 
training of group leaders, they must have one 
quality above all, namely, the ability to discuss 
their problems not only with the group which 
they are leading, but particularly with their 
colleagues and with the next line-up of 
supervision. 

There is nothing more harmful than to keep 
secluded a manifestation of unrest, however small. 
To suppress this by the small group leader is the 
equivalent of the patient not disclosing certain 
symptoms to a doctor. If the symptoms are 
diagnosed early enough, then the cure can be 
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easily applied and is usually of more lasting 
duration. If symptoms are suppressed until the 
whole body is racked with “fever”, then the 
situation is what would be called “ out of hand”, 
and requires major attention and major 
operation, leaving ‘ scars’. 


7. This whole question of human behaviour and 
human relations, whether it is within industry or 
with industry, is not one of sloppy sentiment, but 
is straightforward commonsense, as human beings 
are the motive power, other than the natural 
materials and the elements. Therefore, it is a 
matter of pure commonsense to understand the 
human factors and to appreciate the changing 
pattern of human relations, particularly group 


relations. Whatever we may think as individuals, 
we are completely interdependent as groups. 


8. The British pattern of life, by virtue of its own 
traditional education and good behaviour, is 
probably the highest standard in the world, and 
does operate very closely in accordance with the 
ethics of Christianity : in other words, fair dealing, 
appreciation of the other fellow’s point of view, 
and an endeavour to make reasonable com- 
promises. It is important, in studying this whole 
question, that we never lose sight of our purpose, 
and that is, that whilst it is a matter of survival 
of our race to work in order to earn our survival, 
nevertheless life is not only judged by what we 
do, but how we do it. 


DISCUSSION 


Ch 
Mr. B. G. L. JACKMAN, 


airman: 


M.L.Prod.E., A.R.AeS., F.LILA., 


Midlands Region Chairman. 


Mr. Richmond (Managing Director, Joseph 
Sankey Ltd.), opening the discussion, referred to Mr. 
Hancock’s statement that in the past, managements 
did not pass down detailed information to the junior 
supervisory staff, and certainly not to the men. Mr. 
Richmond thought that there was a considerable 
change taking place in this respect. In his own 
Company, information concerning overheads and so 
on was passed down through the supervisory staff, 
as far as the foremen, He wondered if it would not 
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help if this information was passed down to the work- 
people, so that they could form some idea on how 
costs and so on were made up, and could appreciate 
the part they played in keeping down product costs. 


Mr. Hancock replied that he believed it to be of 
absolute importance to pass information right down 
to the shop floor. In his own Company he told not 
only managers and foremen, but also the -workpeople. 
This, in his view, was very much like the four-card 








trick with the Jacks —- one was put at the top of the 
pack, one part way down, one three-quarters of the 
way down and one at the bottom. In other words, 
the information was fed into the factory at three or 
four points ‘ horizontally ’ and ‘ simultaneously ’. 


Mr. Harold Burke (Past Chairman of Council 
of the Institution) said he had been fascinated by 
Mr. Hancock’s approach to the problem. They had 
not been altogether surprised that he should introduce 
this very novel way of talking about human relations 
in industry, and although most of those present had 
already some idea of the sizes of factories and so on, 
it was exciting to see the figures put down on paper 
and to realise the number of factories in the United 
Kingdom employing less than 100 people. 

Mr. Burke said he would like to pose a question 
surrounding the human relations within a group of 
factories and the method of dealing with that type 
of growth of manufacture, because the pattern of 
industry in the United Kingdom was expansion within 
the normal rate of expansion in the country — that 
meant increase in the size of the factory, the factories 
joining into groups, and then what was commonly 
known as mergers or take-overs. 

The take-over, from either side, was a human 
problem in itself. It seemed to him, from his own 
experience, that a human problem was created with 
a merger, from the managing director down to the 
shop floor. Was it felt that here was a problem which 
warranted special study? 

They were concerned with the friction generated 
by the movement of people within the groups of 
factories, perhaps change of jobs by force of 
circumstance of the merger itself ; the friction which 
occurred between the “taken-over” and_ the 
“taker-over”, and the fact that very little special 
study was given to the human relations surrounding 
that particular problem. He would be very glad to 
have Mr. Hancock’s views. 


Mr. Hancock said that Mr. Burke has posed a 
most important question, relative to the take-over of 
small factories by large factories. 

The important thing about a small factory was 
that all those in it knew who was the boss and when 
one man in the shops said to another “Where is 
he ?”’, they all knew who ‘he’ was. This knowledge 
as to who was the boss, and the knowledge that each 
one working in the factory knew that he was known 
by the boss, did give a feeling of belonging to that 
factory. 

Therefore, it was a matter of considerable 
importance that the large firm taking over the small 
firm should, as it were, study the whole of their 
traditional background and the personalities involved, 
so that in the methods to be adopted for reorganisa- 
tion, there was a full and complete understanding of 
that factory’s past history and tradition. 

In his Paper, continued Mr. Hancock, he had 
made it quite clear that the industrial background 
of the United Kingdom was made up of thousands of 
small factories and, therefore, this point must always 
be clear in their minds when discussing. the whole 
question of large and small factories. 


He thought a very good example was afforded 
each year at the Motor Show. Here, in going round 
the galleries, could be seen the collections of hundreds 
of small specialist firms, all knowing in the main 
who their chief was, what their objective was, and 
what it was all about. 

A visit to the ground floor, to the large firms 
supplied by the firms in the galleries, would reveal 
a much greater feeling of remoteness relative to their 
own situation and their own product. That was why 
it was important in large firms to, as it were, split 
up into small self-contained groups and to see that 
the leader of each group, the foreman or the local 
manager, had full mandatory powers to run his 
section so that all in that smaller group were aware 
who was their boss. To give a man time off only 
after his case had been studied by a committee was 
one of the causes of frustration in remote control. 

Mr. Burke, as was typical of him, had posed a 
most important question, and Mr. Hancock summed- 
up his reply by saying that if a large firm was taking 
over a series of small firms, its first work should be 
to study the tradition and background of the small 
firm and the people in it. Then to ‘go with them’, 
as it were, until there was a full feeling of confidence 
and mutual trust and then, at that point, and only 
when that point had been reached, to commence a 
system of reorganisation which they all felt. they 
belonged to. 


Alderman Frank Mansell (Deputy Mayor of 
Wolverhampton) said he was intrigued by Mr. 
Hancock’s statement that group leaders were needed 
in the trade union movement. They did appoint 
a group leader — a shop steward. Did Mr. Hancock 
suggest that the management should appoint a group 
leader and not, as it was accepted now, the foreman 
of the department ? Would the group leader have 
authority to settle questions there and then on the 
shop floor without the long delay that frequently 
happened, with the possible result that everybody 
became fed up, negotiations broke down and a day’s 
strike was declared ? Unless the management 
appointed a group leader and gave him powers to 
deal with the situation as it arose on the shop floor, 
such an appointment would be worthless. 


Mr. Hancock, in reply, said that when he referred 
to giving the small group leader full mandatory 
powers he meant, literally, that the foreman should 
have the maximum power to deal with his section. 
Now this, of course, was quite different to the powers 
given to shop stewards, as their purpose was different 
to the purpose of the foreman. Nevertheless, the 
shop steward, who should of course be fully 
representative of his group, should have the maximum 
power likewise, so that in any dispute arising from the 
shop floor, there was the first opportunity for the 
local foreman and the local shop steward to settle the 
point at issue there and then. 

Mr. Hancock knew from considerable experience 
that if a point of difference could be settled at the 
point where it arose, then those major problems, 
which could be multiplied and multiplied as they 
came through and went higher up, could be avoided. 


375 





He believed also that if the men under a 
particular foreman knew that he really was in charge 
of their section, they had a greater respect for him. 

In concluding his answer to the question, therefore, 
he repeated that both the foreman and the shop 
steward should have the maximum possible power to 
settle any point, but their two different purposes must 
not be confused, as the foreman’s influence was 
created by local management, whereas, very fre- 
quently, the shop steward’s influence was from an 
outside source. Bearing in mind that usually a very 
small percentage of people voted for the shop steward 
anyway, one had to be careful in finally deciding a 
problem which arose on the shop floor, only through 
the word of the shop steward. The man directly 
concerned was the important factor at that stage. 

In answer to another question, as to whether there 
had been any lessening of friction between design 
and production, over the last 30 years, Mr. Hancock 
said, quite definitely, “ Yes”. First of all, there must 
be an appreciation of the change which had taken 
place in the administration of progressive industry. 
Today. in the board room, there would be 
representatives of all aspects and this would include 
both design and production. Therefore, when a 
problem was mutually discussed at board level, with 
a clear understanding of the objective, then this, in 
its transmission through to the shops through 
management, did have a unity of purpose and, 
therefore, helped to eliminate much of the old friction. 

There were, of course, memories of the design 
‘high priests’ of old, but these were now going, and 
the designers of today were more liable to listen to 
advice or criticism at the drawing board stage than 
they used to from their production team-mates. 


Mr. Oldbury thought that Mr.*Hancock’s remarks 
suggested that education was required in the board 
room. Would he perhaps elaborate on that ? 


Mr. Hancock, in reply, thought he had already 
indicated that men who had come up “the hard 
way” through their specialist groups to become 
members of the board had, as it were, had their 
education on the ‘way up’. On the other hand, he 
believed that the board rooms of this country still 
had much to learn concerning people in industry, 
so that in all plans which were put forward they did 
take into account this important question of how 
it was going to affect all those people, men, women 
and, of course, their families, who were ultimately 
to be interrelated with a specific project. He believed 
that more time should be taken by members of 
executive boards to make a study of the human 
problem in industry, as there were now considerable 
opportunities to make a study not only of the 
‘science’ of administration, but also of best practices 
relative to the ‘art’ of application. 


Mr. R. J. Sury (Hon. Secretary, Wolverhampton 
Section) asked if Mr. Hancock regarded the piece- 
work system of payment as a factor giving rise to 
conflict, and if so, how would he recommend over- 
coming it ? 
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Mr. Hancock said he believed in the main that 
the piece-work system was now out of date. There 
were many problems associated with the application 
of piece-work prices, particularly when it was con- 
nected with a large group of people on a new project. 
He believed that the day would come when there 
was a more scientific approach to the question of 
efficient utilisation of plant and equipment, so that 
there was no doubt at all that the plant could produce 
a required output per hour or per shift, per man, 
which was the chief objective from the management’s 
production point of view ; and from the workman’s 
point of view, there should be no doubt at all as to 
the earnings which he would be taking home, either 
at the end of the shift, or at the end of the week, 
related to the set task. 

Many of the -so-called restrictive practices of 
workpeople were no more than a man endeavouring 
to ensure that each week he took home about the 
same amount of money, in order to maintain his 
normal standard of living that he had now become 
used to. 

The other major problem in connection with piece- 
work was, of course, in many factories, the wide gap 
between the earnings of the piece-workers and the 
earnings of the skilled or semi-skilled day-workers. 
He believed that here, too, was a national problem 
which had to be settled relative to the basic methods 
of paying wages. 


Mr. T. Elkington (Chairman, Birmingham 
Section) referring to ‘the changing pattern in industry 
and in remuneration, thought there was also a 
changing pattern in the swing from the unskilled to 
the skilled. He felt that as a result many more 
people on the shop floor would qualify for staff 
appointments and would, therefore, feel that they 
‘belonged’. He would like to hear Mr. Hancock’s 
views on this. 


Mr. Hancock agreed that a changing pattern 
of skills continued throughout the various phases of 
industrial development. There were, of course, today, 
more skilled people than ever and they were in 
greater demand. The skill of the men of today was as 
good as ever it was, but this skill was going further 
back in the scheme of manufacture and was being 
applied to tool-making, die-making, metal patterns. 
machine tools, etc. and, therefore, was not so obvious 
to the man in the street. He could see only the 
finished products which came from. these beautifully 
made dies, press tools and machine tools. 

When it was realised that the press tools alone 
for a new motor car body cost in the region of £1m 
to £14m (this being primarily for the manufacture 
of the press tools) it would be appreciated how the 
demand for skilled toolmakers had increased over the 
years. 


Mr. J. A. W. Styles, M.1.Prod.E. (Director, 
Woodward & Styles, Ltd.) asked what main qualities, 
apart from obvious technical ability, Mr. Hancock 
would look for in a group leader? 
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Mr. Hancock said that his quick answer would 
be that such a man should be a ‘leader’ and not a 
‘bleeder’. He would have to be a man capable of 
discussing his problems with his colleagues, with his 
boss, and with those who worked for him. Mr. 
Hancock regarded this as one of-the most important 
attributes of a good leader; in other words, his 
natural inclination would be to want to consult all 
concerned. He thought a leader who kept his own 
problem to himself too long, without discussing it, 
was a fool and, of course, was doing more towards 
causing trouble than if he were to discuss the problem 
openly with those concerned. 


A further question put to Mr. Hancock referred 
to group relations. The questioner said it had been 
found that the group was generally in conflict with 
the Company’s purposes, unless the group leader was 
so selected that he could command the confidence of 
the group, and could ensure that the purpose of the 
group and of the company was in harmony. 

Were these qualifications very difficult to find in 
one man? How was it possible to ensure that the 
management did select a leader who was really a 
group leader, and would not be in conflict with the 
management’s purpose? 


In reply, Mr. Hancock said that as he had in- 
dicated in his Paper, there was no overriding solution 
to the human problem, but he would repeat that the 
group leader needed in industry was the one able to 
discuss his problems with those concerned. He be- 
lieved that the days of the ‘flaming sword’ and 
rallying the group together to ‘fight the foe’ could, 
of course, be wrongly directed, and such a leader. 
were he foreman or shop steward, if he had not fully 
consulted with all concerned could lead his group 
‘up the alley’. 

On the other hand, senior management (industry 
and trade unions) must see that a group was aware 
of its major purpose, and that was why,. Mr. Hancock 


felt, much more study in the ‘ board room’ (whether 
of government, industry or trade union) of its re- 
quirements and the results it wished to achieve from 
the various groups working in conjunction with it, 
was of basic importance in transmitting the main 
policy through to all concerned. The important 
point was that this created a feeling of confidence 
right the way down through the line. 

Mr. Hancock was satisfied that if the average 
Briton was aware of his purpose, he would stand up 
under the stress and strain in order to achieve that 
purpose, but where he became really concerned was 
when life was uncertain, and he was not aware of his 
clear responsibilities or duties. Then a bad leader 
would emerge, created not through his own fault, 
but because of the insecure atmosphere in which he 
found himself. 

At the conclusion of the meeting, Mr. Hancock 
said he wished to record his thanks and appreciation 
to the Midlands Region Chairman, Mr. B. G. L. 
Jackman, to the Deputy Mayor of Wolverhampton, 
Alderman Frank Mansell, to Mr. Harold Burke, and 
to all those present for the kind things which had 
been said and the way in which his small contribu- 
tion on this important subject had been received. 
He also wished to thank his Company, Humber Ltd., 
and Mr. H. A. P. Phillips. 

He believed that they could go on talking about 
things in general and this subject in particular, but 
the important thing was for each one of them in their 
normal daily tasks to try to put into practice some 
of the ideals which they read and talked about. Only 
by putting into practice these ideals, aspirations and 
‘inspirations ’ would they be able to work together in 
much greater unity in the common purpose which lay 
ahead of them all. 

In particular, he would like to know that each 
year, the Institution of Production Engineers spon- 
sored a Paper on “People in Industry”, and that 
the speakers chosen would be from both managements 
and trade unions. 








THE NATIONAL NEED FOR TECHNOLOGISTS — continued from page 364 


We want more of the good class public school boy, 
not necessarily brilliant in higher mathematics or 
physics, but who will come into industry as a student 
apprentice, and then take the new Hives’ National 
Diploma student course. 

But far more necessary than anything else, from 
my point of view, is the full sanction and belief that 
the great schools must give to the engineering 
industry a larger share of those top grade boys who 
are not attracted to science as a vocation, but who 
must be taught to appreciate the enormous advantages 
that there are in going into the engineering industry, 
both from the country’s point of view, as well as 
his own. 

In conclusion, I do not want the great schools and 
universities to think that I am trying to drive them 
into action by threats and prophecies of immediate 


disaster. If we do not act with a sense of urgency 
somewhat along the lines indicated, nothing drastic 
will happen for years. If we try and persuade our- 
selves that we can improvise our way through this 
second industrial world revolution, in which there 
will be bitter competition such as we have never 
known before, without a fundamental reorientation 
of all old ideas, and the training of a great mass of 
engineers and scientists, we shall not go bankrupt in 
a year or two. 

We shall continue working much as we have before, 
for some years ahead. We shall still have our ups 
and downs, our hard, and our gay times! But there 
will come a stage during this intensive development 
of scientic industry, and it is less than a generation 
ahead, when we shall suddenly wake up and find all 
that makes for our present standard of living has 
slipped away, and we are faced with economic ruin. 
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3 the inspector rejects something, keep it by you 
if you can, and try it on him again tomorrow. 
Often as not he’ll let it through next time and never 
notice.” This sort of comment by a member of a 
production department is by no means uncommon. 
Indeed, in an investigation of some human aspects 
of inspection we have yet to come across a firm in 
which a remark like this is not eventually made to us 
by somebody. Sometimes the Chief Inspector himself 
is the first to suggest that it is the state of the 
inspector’s liver that controls the number of rejects. 
Whether he really believes this, is another story. 

The aim of the investigation is to find out a little 
more about the human aspects of relations between 
production department and inspection department, 
that is, between two groups of people that have to 
work with each other yet do not have exactly the 
same immediate interests. Some of the questions 
that spring to mind are: how are good relations 
obtained in the first place ? How are they main- 
tained ? What sort of circumstances, what ways of 
organising things, lead to bad relations? Then 
there is the hardest one of all, just what do we mean 
by good or bad relations in any case, and have we 
any yardstick to assess them by ? 

Clearly these questions are easier to ask than to 
answer. Yet the subject is important. As the number 
of specialist departments or functions in industry 
increases, so problems of co-ordination multiply. This 
is not, of course, restricted to industry ; the same 
sort of problems tend to appear in many different 
settings, in commerce and in professions, in factories 
and in universities. It is all too easy to stress the 
importance of co-operation, for instance in medicine 
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between general practitioners and hospital, or, in a 
university research team, between members belonging 
to different parent departments; but it is quite 
another thing actually to achieve it. 

The fact can be forgotten that there are certain 
prerequisite conditions before co-operation can occur. 
If these conditions do not exist then co-ordination, 
rather than co-operation, may indeed occur, but it 
has to be imposed, and maintained with considerable 
effort; nor is it the willing, forthcoming, and con- 
structive state of affairs implied by the word co- 
operation. One basic point is that co-operation can 
hardly be looked for if the situation is an essentially 
competitive one. The situation’s competitive nature 
for the people in it is not, of course, necessarily 
recognised by those above the level involved, even 
though it may be their good opinion that is being 
competed for. Certainly it is clear that people must 
have, if not actual incentives to co-operate, at least 
no disincentives. They must not feel that co-opera- 
tion will cost them something, either in terms of 
repute with their superior, of academic integrity, or 
of professional status. 


Departmental Relations 


Such problems of relations between people have 
so wide a reference that they seem worth studying 
whenever opportunity arises, at however elementary 
a level and on however small a scale. In this 
particular investigation the area chosen for study 
was that of relations between inspection departments 
and production departments. The reason for this 
choice was not that relations between these two 











departments seemed to be either particularly bad or 
particularly good. There was, however, some pre- 
vious acquaintance with a factory where relations 
could only be described as strained; yet, on the other 
hand, another factory was known where the relations 
between these two functions seemed to be entirely 
amicable, with no apparent friction or waste of 
effort. The task to be done, that is to say, seemed 
to be essentially similar in principle in both cases. 
Why should it run smoothly in one place and any- 
thing but smoothly in another? If the probability 
of friction in this sort of relationship is inherent, and 
it seems to be so, then what palliative circumstances 
were present in the second factory to mitigate the 
pressures ? 


Inspection as a Specialist Function 


In this study, then, we were particularly interested 
in factories where inspection had been separated 
from production, as a more or less specialist func- 
tion. It is impossible to describe here all the 
observations made, so it is proposed to limit discus- 
sion to two main topics. The first is that of the 
‘ inspection-production relationship’; it appears that 
this relationship, in whatever setting, tends to pro- 
duce similar pressures on the people involved, and 
thus similar behaviour. If this is true, it means that 
much of the emphasis can be taken off the per- 
sonalities of the participants. The structure of the 
relationship, the way the ‘ set-up’ has been organised, 
is what must be examined first when things go wrong, 
rather than the personalities of individuals. The 
second point concerns experiments on the consistency 
of inspection judgements. These were at first quite 
subsidiary to the main direction of the study, yet 
their results seem to be important, both in themselves 
and also for their relevance to the question of human 
relationships. 

One of the main methods of the investigation was 
to interview members of inspection and of production 
departments in as many firms as possible, sometimes 
individually, sometimes in small groups with both 
departments represented. ‘The aim was to explore 
the attitudes to one another of the people involved 
and the pressures and satisfactions they experienced 
in their jobs, and then to relate these to the way in 
which inspection was organised in its relation to 
production in each factory. Of course, comments 
made in such interviews have to be taken in the con- 
text of the man’s position in the organisation and 
of his more personal circumstances; they cannot 
be taken entirely at their face value. Similarly, the 
description of how a particular crisis is dealt with 
may be no more than a statement of what should 
ideally happen. Discussing how he selected inspec- 
tors, for instance, one Chief Inspector talked for 
thirty minutes about the kind of people needed for 
various tasks in his department, where they were 
recruited from, and what kind of training they were 
given. After taking copious notes of his remarks, we 
asked how many of each grade he had to pick in 
a year, and were a little taken aback when it turned 


out that in his service with the factory he had not yet 
had to pick one. 

Incidentally, this point about careful selection of 
inspectors is made much of when the subject of good 
relations is being discussed, and qualities like tact, 
authority, * good’ personality, ‘pleasant’ manner, 
are emphasised. But few, if any, firms in this 
country seem to have made any empirical study of 
the qualities required, or of how to assess the per- 
sonality traits regarded as so important. A number 
of studies have been made in the U.S.A.; a notable 
one in the Hawthorne Works of the Western Electric 
Company, a company long famous for its pioneering 
work in the field of human relations, is described by 
Jacobson (1953). Nor have we heard of any training, 
or even hints, being given to patrol inspectors, for 
example, on how to act tactfully, which would seem 
more fruitful than any attempt to select for tact. 


The Inspection—Production Relationship 


However, the point being made is that comments, 
opinions, and expressions of attitude have to be to 
some extent interpreted. But it is interesting to see 
that the type of relationship involved where inspec- 
tion is separated from production produces the same 
pattern of pressures, and certainly of comments, 
even though the settings are quite different. - For 
example, when an operative feels he is under 
‘inspection pressure’, that is to say under pressure 
which he is rightly or wrongly attributing to inspec- 
tion, there tends to be a consistent pattern in his 
comments. He will complain about the stopping of 
an important job, query the inspector’s technical 
knowledge, suggest that his own practical knowledge 
of the job is more important and that the inspector 
couldn’t do the job himself, so why should he 
criticise ? In any case, he may add, the dimensions 
complained of are irrelevant to the product’s ultimate 
function or assembly. Further, the inspector doesn’t 
realise the poor materials or machines the operative 
has to work with, doesn’t have to meet a schedule, 
and in general doesn’t understand the operative’s 
difficulties. All the way up the production depart- 
ment hierarchy remarks about inspection will tend 
to follow this pattern, when under inspection pressure. 

All this is so routine that the inspection department, 
for their part, will often discount to us in advance the 
comments they know production will make. Yet 
on occasion the inspection department itself comes 
under inspection from a separate source, for instance, 
when the firm is doing work for a government con- 
tract. It has been noticed that in such a case the 
Chief Inspector may make exactly the same sort 
of comments and criticisms of the external inspec- 
torate as production people make about the firm’s 
own inspection department. Again, this time in the 
setting of a technical college, lecturers ‘ inspect’ 
their students by setting examinations and themselves 
marking the papers. Sometimes, however, this inspec- 
tion is subject to outside inspection, namely by an 
external assessor, in order to maintain common 
standards. ‘Inspection pressure’ occurs here if after 
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the lecturer has actually marked the papers the 
external assessor changes the marks, especially in a 
downward direction. It is not simply the students 
who are being assessed differently; the lecturer feels 
that his own judgments and standards are being 
questioned. Here again the familiar pattern of com- 
ments appears. ‘The students are waiting for their 
results; why does the external assessor hold things up 
so long? Who does he think he is anyway; what are 
his qualifications? Has he any practical experience 
of teaching this kind of student? In actual practice 
there is no need for our students to reach this 
standard in this subject. In any case, he doesn’t 
realise the calibre of the students we have to teach, 
the size of the class, the breadth of the syllabus we 
have to cover, and the short time we have to do it 
in.’ Of course, these comments may be quite soundly 
based. But in any case their rationality and common- 
sense have to be emphasised by the person making 
them, almost for the very reason that their real 
origin—his resentment at being in such a position that 
however carefully he makes his judgments they can 
be quite arbitrarily reversed by another person— 
is an emotional one, and therefore somehow not quite 
respectable. 

If, however, the external assessor increases all the 
marks this is seen as a feather in the cap of the 
lecturer. or of his college. His inspection standard 
is shown to be a high one; even if it is too high for 
the purpose, this is considered a fault in the right 
direction — a notion not unheard of in industry too. 
So the satisfaction felt when the assessor increases 
the marks, and the dissatisfaction felt when he re- 
duces them, both show the kind of pressure that 
exists in lecturer-external assessor relationship, 
although it results in complaints only when marks 
are reduced. Incidentally the chances of conflict 
seem to be reduced if the lecturer is not asked to 
commit himself by giving actual marks before send- 
ing the papers to the assessor. Once he has com- 
mitted himself to a precise mark, however, his self- 
respect will reasonably enough demand that he 
defend it. 


Similarities of Response 


This similarity of response to inspection pressure 
in different settings is not limited to comments. For 
instance, on the shop-floor the production charge- 
hand will often side with his operative against the 
inspector even to the extent of trying to ‘wangle’ 
products through. After all the charge-hand has 
to go on living with his operatives; the inspector 
can withdraw to the social support of his fellow 
inspectors. But similarly the lecturer will find the 
head of his department or college siding with him. 
and against the external assessor, even though his 
superior might be expected to be even better aware 
of the need for common standards. 

The point is that there is so much similarity of 
attitude and response in this sort of situation—namely 
with inspection separated from production and yet 
of necessity having to interact closely with produc- 
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tion—that it must be due to the situation, to the 
relationship involved. This may seem self-evident, 
yet it is important, for it makes it feasible for com- 
parisons to be made between factories producing 
quite different products, and even on different scales. 
Similarly, it becomes possible to make generalities 
even when it would be impossible to compare the 
individual personalities. We can say that if the re- 
lation between inspection and production is organised 
in a given way then certain pressures will occur, 
and certain attitudes, comments, and complaints 
will appear. We can almost say that if they don’t 
appear, then that particular formal organisation 
of inspection vis-a-vis production has somewhere 
been short-circuited, unless devices to relieve the 
inevitable pressures, such as joint production-inspec- 
tion-sales panels to decide on border-line products, 
or to discuss specifications and standards, have been 
built in. 

Perhaps this is going too far, but one important 
point is clear, namely, that if friction occurs it is un- 
wise to blame it first on the personalities of the 
individuals involved. It is the set-up itself that deter- 
mines what pressures will bear on people, and the 
kind of feelings they will have. Yet we tend to find 
that discussions about relations between production 
and inspection, and in_ fact almost any 
discussion about ‘human relations’, nearly 
always come down to agreement that ‘it’s all a 
matter of personality’. In practice, however, it seems 
to be unpossible to discover, for instance, the type of 
personality needed for a given job, or to assess it in 
candidates. In any case, as we have seen, so many 
people respond in the same general way to the inspec- 
tion-production relationship that idiosyncrasies of 
individual personality, even if we could measure 
them, do not seem to be the important factors. All 
this, of course, as indicated above does not rule out 
the possibility of palliative measures to reduce the 
effect of the pressures of the set-up, even though the 
pressures themselves are inevitable. The ultimate 
answer would still be to change the structure of the 
relationship itself, to one that involves fewer pres- 
sures. But the main point is that we can shift some 
of the emphasis ordinarily put on ‘ personality’ and 
put it on organisation—stop blaming individuals and 
rather look at the situations we put them in. 


Consistency of Inspectors 


We have said that comments made in interviews 
may be on different psychological levels, so that it 
may be difficult to know whether a comment is to 
be taken at its face value, or as a round-about way of 
expressing something rather different, or, perhaps, 
as a bit of both. It would seem unwise, however, to 
start looking for deeper, ‘ psychological’ meanings 
without first checking up at an absolutely common- 
sense level. Going back to the remark that what an 
inspector rejects today he may well approve to- 
morrow, it is easy to see that this might be simply a 
way for a disgruntled operative to let off steam, to 
cock a snook at a man who otherwise always has the 








last word. Even if it were quite untrue the remark 
would help to maintain the operative’s self-esteem 
and in his own eyes bring the inspector down a little 
from his commanding position. But there is also 
the not unimportant possibility that the remark might 
in fact be perfectly true. Oddly enough it is at the 
‘deeper’ level that this remark tends to be taken by 
inspectors — as a rationalisation rather than as a 
statement of fact. Or perhaps not so odd, for inspec- 
tors, like operatives, like lecturers, indeed like most 
of us, do not appreciate the suggestion that they 
cannot do their job. 

However, this seemed to be a position where actual 
experiment would be of interest, especially since 
many of the judgments involved look to the outsider 
to be very difficult. There are at least two angles to 
be considered, first the consistency of an inspector’s 
own judgments, and then the consistency of one 
inspector with another. What is required is that an 
inspector examine a number of products, his judg- 
ment on each being noted. The batch is then 
shuffled, so to speak, and he examines all the pro- 
ducts again. Comparison of his two judgments on 
each product shows his self-consistency. Consistency 
between individuals is measured by repeating the 
whole process with other inspectors, always using the 
same batch of products. 

Several sets of experiments on these lines have 
been carried out, although it is not too easy to obtain 
strictly controlled circumstances. For instance, the 
inspector may be working in time with an assembly 
line. The experiment requires him to test perhaps 
25 products and then to put them by so that they 
can be fed to him again, and this causes a gap in the 
flow of products going on to later stages. Again, it 
must be possible to tag and number each single 
product, and then to change the numbers before 
feeding them to the inspector again, or to another 
inspector. Another point is that sometimes the cir- 
cumstances for experiment are ideal, but the inspec- 
tion process involved is rather unimportant or the 
product itself of minor interest to that, or any other 
firm. Soundness of experimental work, and weight 
of statistical data hardly make up for triviality of 
subject matter, while the effects on the morale both 
of participants and of experimenters are worth con- 
sidering! In addition, as suggested above, the 
inspectors may show a quite understandable reluct- 
ance to lay themselves open to super-inspection in 
this way. Strangely enough this reluctance may not 
be limited to inspectors; sometimes one almost senses 
a feeling that if inspection itself can be open to 
question, where indeed are we to put our trust? 
However, it may well be that it is just from these 
difficulties of experimentation that ill-based con- 
fidence in consistency of judgment springs. Cer- 
tainly, experiments so far have shown that when 
judgments are closely examined, much greater in- 
consistency appears than was expected. 


Judging Noise Level 


One group of experiments involved judgment of 
noise level. The products in question must run very 


quietly and noisy operation is an important reason 
for rejection by customers. Some sort of noise meter 
would not apparently answer, since sheer volume of 
sound is not all that is involved. Differences of 
pitch are relevant, and so is throbbing, even though 
it is quiet. In addition the noise test is to some ex- 
tent a test of correct assembly, since various assembly 
faults produce characteristic notes, so that taking 
all this into account no substitute for the human 
ear has yet been found for this job. 

Yet from our point of view the task of judging 
noise-level looked a difficult one; indeed it would 
have been a matter of some interest to us, as psycholo- 
gists, to discover that a high degree of consistency 
could be obtained in this way. Unfortunately we 
found, in fact, much less consistency than was 
expected. 


Variation of Results 


Under the usual testing conditions, the tester’s 
judgments (accept or reject) of the first 25 products 
to come from the assembly line were noted, and the 
products tagged in code and set aside. ‘This tester 
rejected 11 out of the 25 as too noisy, and due for 
stripping and adjustment. In the afternoon the 
same batch of products was fed to him again and this 
time he rejected 10. At first this seems quite con- 
sistent, but examination of his two judgments of 
each product showed that in the second trial he had 
reversed his original judgment in 5 cases out of 25. 

The same batch of products was then tested once 
each by two other testers. Where Tester A had re- 
jected 11 out of 25 in his first trial and 10 in his 
second, Tester B rejected only 3, and Tester C re- 
jected 5. These inconsistencies are clearly quite 
massive if the testers always behave in this way. 
If Tester B’s standard is the correct one, then A is 
sending back 44° of production for repair, although 
only 12° of production needs repair by B’s standard 
—32%/, of production being unnecessarily reworked ! 

Without mentioning names, these figures were 
discussed with the chargehand inspector and with 
the deputy Chief Inspector. The chargehand at once 
identified Tester A and argued that A had put up 
his standard to a quite artificial level just because 
his judgments were being noted. This, of course, 
does happen, and is another difficulty in assessing con- 
sistency. On the other hand, it is hard to see why 
the other two men did not show the same tendency. 
The chargehand then undertook to show how the 
products should be judged himself. He rejected 5 
out of 25, apparently the same as did Tester C. 
But in fact only 2 of the chargehand’s rejects were 
also rejected by Tester C, so that between the two 
men a total of 8 products out of the 25 were rejected. 
Similarly, not one of the 3 products rejected by 
tough-minded Tester B was rejected by the charge- 
hand. As well as rejecting 5 products, however, the 
chargehand labelled 3 more as ‘ very doubtful ’, say- 
ing in each case that he ‘could easily understand 
somebody failing that one’. Of these 3 doubtful 
products 2 had been rejected by all the other testers, 
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and it seems clear that it was only his intention to 
show up Tester A’s over-fussiness by rejecting very 
few that made the chargehand call these doubtful 
instead of rejecting them. However, even if we 
exclude Tester A altogether as working to a standard 
not usual for him (and there seems little reason why 
we should), Tester B rejected 3, Tester C rejected 5 
(agreeing with B on only two rejections, and with the 
chargehand on two quite different ones), and the 
chargehand rejected 5 plus 3 ‘doubtfuls’. The de- 
gree of inconsistency was such that a product which 
Tester C specially commented on as very quiet was 
rejected out of hand as too noisy both by Tester A 
and by the chargehand, while another was rejected 


twice by A, rejected by B, regarded as a borderline 


pass by C and passed without doubt by the charge- 
hand. Taking all five sets of judgments together, 
15 out of the 25 products were rejected by one or 
another tester, while at the same time every product 
was also passed as good by somebody. 

These results were striking enough to make the 
deputy Chief Inspector ask, with commendable 
courage, for an experiment to be run on another 
assembly line also, where he was sure the standard 
was clear. This time, instead of taking a batch as it 
came off the line, 8 products were picked out, 4 good, 
3 noisy and | doubtful, all as judged by Tester X. 
These were assessed by two other testers, and then 
again by all three. The table shows the results. 


TABLE | 
Three testers each making two judgments of noise level 
of eight products. 


Tester X Tester Y Tester Z 
Product Trial Trial Trial 
, 22 i 2 
1 > R R R A A 
2 R R R R A R 
3 R A A A R A 
4 A A A A A R 
5 A A AR R A 
6 R R A R A A 
7 A A A R R R 
8 A R A A A -A 
? = Doubtful 
A = Accept 
R = Reject 


It will be seen that Tester X in his second trial 
reversed 2 of his original judgments, Tester Y 
similarly reversed 3 of his original judgments, and 
Tester Z reversed 4. In the first trial there was 
unanimity on 2 only of the 8 products; in the second 
trial again there was unanimity on 2 products, but 
not the same 2 as in the first trial. By the time each 
tester had made two judgments every product had 
at some time been passed, and every product had also 
at some time been rejected. 

Of course, all this does not imply that the firm’s 
products were poor, or the inspectors not up to their 
jobs. In fact, the firm’s simple answer was that they 
made the noise standard as good as they possibly 
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could, so that even if a product were passed by one 
inspector which would have been failed by another, 
it would still be well within the customer’s limits for 
acceptability. Yet, from the cost point of view, the 
possibilities of reworking products that were in fact 
perfectly good would seem by no means negligible. 
There were several remedies to be explored, one 
being to arrange that from time to time all the noise 
testers dealing with a particular assembly line should 
together assess a number of products, discuss their 
judgments, and so reach a common standard. This 
would amount to calibrating inspectors just as gauges 
and meters are calibrated. There would seem to be 
a chance too of asking the production side (who were 
not unaware of possible inconsistency!) to take part 
and see for themselves not only the difficulties of the 
inspectors, but their attempts to solve them and to 
keep re-examining their own standards. 


Judging Surface Finish 


It is, of course, this subjective type of judgment 
that is so often blamed for arguments between pro- 
duction and inspection. Judgment of surface finish 
is the one that is most commonly quoted and here 
we have a rather telling experiment. Three viewers 
were asked to inspect the milled surface of 50 small 
parts. These parts were regularly made by the firm, 
and viewed by these girls. In the first trial Viewer A 
rejected 11, while Viewers B and C rejected 5 each. 
Again the appearance of consistency between B and 
C was quite spurious; the 5 rejected by B were quite 
different from the 5 rejected by C, while not one of 
B’s rejects was among the 11 rejected by A. The 
second trial was made a week or two later, and the 
third a few weeks later still. 


TaBLeE 2 


The number of parts (out of 50) rejected by each of three 
viewers for surface finish at each of three trials. 


Trial 1 Trial 2 Trial 3 
Viewer A 11 14 10 
B 5 11 19 
Cc 5 14 28 


From the Table it seems that whereas Viewer A 
remained fairly consistent the standards of the other 
two girls apparently changed considerably. For 
instance, Viewer C was only willing to reject 5 at the 
first trial, but 14 at the second and 28 at the third. 
Although the whole experiment was spread over 
several weeks, and the girls were viewing other pro- 
ducts, the standard for that particular job had not, 
of course, changed. After the experiment, and before 
the results were discussed with him, the factory’s 
Chief Inspector was good enough to examine the 
50 parts and give his judgment of the finish. He 
rejected only one part out of the 50. Ironically 
enough, this was one of the 4 parts that had not up 
till now been rejected by anyone in any trial. 

It is worth making the point here that ‘norms of 
rejection’ seem to occur, that is, an inspector may 
have some sort of guiding idea as to what proportion 








of parts it is fitting he should reject. Just how far this 
norm of rejection would make him reject the same 
number of products out of two batches that actually 
contained quite different proportions of bad parts 
is still a matter for investigation. In the noise-level 
experiment, the chargehand vigorously protested that 
tester A, who rejected 11 out of 25, was rejecting 
at too high a rate. His ‘guiding norm’ kept his 
own rejects down to 5, but it could be argued that in 
the case of three other products his norm of rejection 
conflicted with his standard of inspection, making 
him label them ‘ very doubtful’. In this surface finish 
experiment, similarly, we could say that viewer A 
had a guiding norm, in the sense that the number 
of rejects she thought fit to make was consistent, 
namely 11, 14, and 10, in the three trials. Her actual 
individual judgments however, were not so con- 
sistent; although in one trial or another she rejected 
a total of 20 different parts, there were only 4 parts 
that she rejected consistently at every trial. 
However, this surface finish experiment seems to 
show fairly conclusively that viewers’ standards can 
change enormously over a few weeks, even though 
they are working to well-known instructions and 
specifications. It also shows that viewers can com- 
pletely lose contact with the standard actually 
required unless this is constantly re-defined. The 
disparity between the judgment of the viewers on 
the one hand and the Chief Inspector on the other is 
quite striking. On a job like this, repeated at inter- 
vals, it would seem worth attaching to the inspection 
instructions, as a permanent reference, half-a-dozen 
finished parts showing examples of acceptable and 
unacceptable finish. 


- 


Gauging Internal Bore 


So far only subjective judgments have been 
discussed, along with one or two suggestions for 
improving consistency. More objective judgments. 
using gauges and meters, must inevitably be more 
consistent. In an experiment on gauging, three 
viewers examined a batch of 50 small parts specified 
to have an internal bore of 0.062” with tolerance of 
+0.003”, -0.0". The same wire ‘ go—not go’ gauge 
was used throughout. Each viewer gauged the batch 
twice, and the Chief Inspector also gauged it ; the 
batch was one that was known to be bad. Out of the 
50 parts, 15 were rejected by one viewer or another, 
in one or other trial, although only 7 were 
rejected by the Chief Inspector. Viewer A rejected 
10 in each trial, making only one reversal of judg- 
ment. Viewer B rejected 7 in Trial 1, 9 in 
Trial 2, and Viewer C rejected 6 in Trial 1, and 
9 in Trial 2, Thus, Viewer A was consistent, but 
rejected almost half as many again as did the Chief 
Inspector ; Viewer C rejected half as many again 
on the second trial as on the first. Again, whereas A 
rejected 20°/, of the batch, in the same trial Viewer C 
rejected only 12%. This could mean that A was 
unnecessarily throwing out 8°/, of production. Thus 
even ‘go—not go’ gauging seems to permit incon- 
sistency both of the individual inspector and between 
different. inspectors, and to an extent that might 


represent a considerable cost. One point that emerges 
is that even this kind of gauging has its rules and 
skills, and these have first to be taught and then 
checked from time to time. 


Using the Micrometer 

Table 3 shows the results of an experiment in 
which a standard 0”-1” micrometer was used by 
viewers —~- as was usual practice for the viewers 
concerned. Again 50 small parts were used, and a 
shank of 0.16”, +0.005”, -0.0", had to be checked. 
The Table shows the judgments only on those parts 
that were rejected -— all the other 41 parts were 
unanimously passed as within tolerance. 





TABLE 3 
Micrometer checking of 50 parts by three viewers ; 41 parts 
were unanimously passed and judgments for them are not 
shown. 
Viewer A Viewer B Viewer C 
Chief 
Part No. Trial Trial Trial —_ Inspector 
bos 3 I 23 L235 
l ee | rm 
16 ee oe 
20 ee | ee: 
26 --—— ——U ——U _— 
28 UU — U—U U—— U 
30) CU. Va ela @ 
Ba oO _-—_—— -—— O 
38 -_-—-— —UU U—— _ 
47 —--—— UU — —— U — 
No. rejections 3 4 1 Ora oe ys Ae) ae 3 


U = under size 
O = over size 
= within limits 


The part numbers are only given for convenience ; 
in the experiment the parts were presented in a batch 
to each viewer but with different numbering. It 
seems that Viewers B and C were considerably less 
consistent than Viewer A. Even A, however, on 
Trial 3 seems to have missed 2 out of the 3 
apparently bad parts. The number Viewer A rejected 
out of the same batch on different days ranged from 
8°, in Trial 2 to 2% in Trial 3 ; presumably this 
could mean either 6% of production unnecessarily 
scrapped, or perhaps reworked, or 6%, of production 
passed but actually outside tolerance. The range of 
rejection between viewers was wider ; in Trial 3, A 
rejected 2°% of the batch while B rejected 10%. 
Once again we find apparent consistency when only 
total numbers of rejects are compared. In Trial 1 
all three viewers rejected a total of 3 parts, but it 
will be seen that these rejections actually involved 
6 parts in all, and that in fact there was unanimity 
of rejection on only 1 part. Again this stresses that 
to compare only the totals, without identifying each 
part individually and comparing the judgments made 
of it, can give a completely wrong idea of the con- 
sistency of fudgments. 

In this micrometer experiment no part was 
unanimously rejected by all the viewers in all the 
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trials, although 18% were rejected at least once. 
On the other hand, of course, there was complete 
unanimity on 82%, that is, on the 41 parts that were 
always passed. In an American study of measurement 
by precision instruments (Lawshe and Tiffin, 1945) 
involving first more than 150 inspectors and later 45 
experienced toolmakers, it was similarly found that 
accuracy was much less than ordinarily supposed. 
Each man was tested only on instruments he used in 
his job. Among the inspectors it appears that only 
64°, of those tested on 3” regular micrometers gave 
reading accurate within + 0.001"; at the other 
extreme, of those tested on inside caliper in conjunc- 
tion with 6” micrometers, only 9° were accurate 
within + 0.002”. Among the toolmakers, using 
vernier micrometers, for cylindrical parts about 4 
in size 73°/ of readings were accurate to 0.0001”, but 
for parts about 3” in size only 12% of readings were 
accurate to this limit. The point is that characteristics 
such as ‘ feel’, ‘tension’ and ‘drag’ are involved in 
such measurements, and training methods must be 
developed to standardise judgments of them. 


Maintenance Judgments 


It may be argued that all these results simply go 
to show that inspection of every single item is neither 
economic nor valid. Certainly it has been shown 
before, notably by Wyatt and Langdon (1932) that 
100% inspection is not by any means 100%, accurate. 
But our results seem to be relevant to sampling 
techniques, too. In sampling, if an inspector wrongly 
rejects no more than one or two good products the 
whole batch becomes dubious and may possibly be 
scrapped. Similarly, differences of standard between 
inspectors are just as important as in 100% inspection. 


Examination of the consistency of rare judgments, 
for instance by floor or patrol inspectors, is obviously 
difficult, but at least one striking study is available 
that has some bearing (Preist, 1954). Very briefly, 
this reports experiments in using, on telephone ex- 
change selectors, a maintenance schedule heavily cut 
down from the normal one. When selectors were 
given the usual detailed overhaul and adjustment 
after the equivalent of each year’s service, they 
developed two-and-a-half times as many faults as 
the selectors that were merely oiled and left. to 
operate in peace. The routine adjustment was 
found to be not actually functionally necessary ; 
indeed, it simply increased the wear on each part far 
beyond what occurred if the parts were left in their 
bedded-down positions. The question then arose 
as to why the adjusters found it necessary to do so 
many adjustments. It was thought that there were 
two reasons, one that the adjustments were largely 
subjective, so that each adjuster would have his own 
interpretation of the adjustment, and the other that 
if a man is told to do a routine overhaul, he will find 
something to adjust if only to justify his existence. 
To verify this an experiment was run in which 10 
skilled adjusters were asked each to overhaul one 
selector. But in fact it was arranged that unknowingly 
they would all work on the same selector, one after 
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the other. The selector was new in the first place, 
though artificially dirtied over, and between each 
overhaul it performed no operations whatsoever. In 
previous experiments it had been shown that selectors 
adjusted by these men could perform the equivalent 
of 20 years’ service with negligible faults. Identical 
adjustment specifications were used, yet on this one 
selector, which performed no service at all, the men 
spent an average of 53.7 minutes on the overhaul, 
each correcting one another’s adjustments. In another 
experiment the reductio ad absurdum was reached 
when only one man was employed. Two more 
selectors were used and the adjuster began, as he 
thought, to overhaul the 10 selectors. Actually, 
however, he overhauled the two new selectors five 
times each. The selectors performed no service at all 
and later the adjuster overhauled them again five 
times each. He spent an average of 56.2 minutes 
on each of his 10 overhauls of one selector and of 
60.3 minutes on each overhaul of the other, each 
time readjusting adjustments that he had himself 
made on apparatus that was not in any use at all 
between adjustments. 

Here again we have an example of what can 
happen in an inspection task where standards have 
to be subjective. The maintenance routine was well 
established, instructions were laid down, and the 
men were highly skilled. Yet when a clear-cut and 
controlled experiment is done, an almost incredible 
state of affairs is disclosed. Again, too, we seem to 
have an example of some sort of guiding norm. The 
single adjuster, overhauling two selectors five times 
each, spent very nearly the same time on each over- 
haul. His average time was 56 minutes, and his 
individual times clustered very close, the range being 
only from 49 - 62 minutes. Nor did his time decrease; 
his first overhaul took 58 minutes, his tenth took 60 
minutes. The reason for this was not that the time 
could not possibly be cut down ; the whole routine 
could in fact be done in less time, as shown in the 
first experiment where 10 adjusters examined the 
same selector. Their average time was 53 minutes, 
but one took only 38 minutes and another 36 minutes. 


Marking Examinations 


The point keeps recurring that firms, even in 
different industries, face essentially similar problems. 
When they exchange ideas they are often surprised 
to find that their problems are not unique, and may 
even have been solved elsewhere under slightly 
different disguises. Thus most organisations, whether 
industrial or other, have an inspection job somewhere, 
and possibly inspection problems, and in particular 
consistency problems. For example, the problem of 
inspection-production relations may crop up, as men- 
tioned earlier, in lecturing. Similarly, a university 
too has problems. of consistency, as the senior author 
was horrified to find when he checked his own con- 
sistency in marking examination papers. This led 
us to run a rather fuller experiment, which is des- 
cribed here to show how general are the problems. 

The answers written by 25 students to one 








particular question were typed out, each being identi- 
fied only by a number. ‘These ‘scripts’, as we may 
call them, were then marked in the usual way out 
of a possible of 25 by each of four lecturers of the 
department concerned. The answers covered the 
whole range of performance, the marks ranging from 
20 to 3 as marked by one lecturer, and 18 to 
3, 18 to 8, and 18 to 5 by the others. When 
the marks were compared, considerable differences 
were found between them, as shown in Table 4. 


TABLE 4. 
Range of marks given to the same 25 examination scripts by 
four members of staff. 


Script No. . Range of marks Script No. Range of marks 


1 20 - 16 14 13-11 
2 18-15 15 13- 6 
S 17 - 16 16 14-11 
4 18- 4 17 1l- 8 
5 16-14 18 11- 5 
6 18 - 14 19 15- 5 
7 15-11 20 i= ss 
8 15-12 21 12- 6 
9 15 - 13 22 18- 7 
10 14- 6 23 16- 5 
11 14- 4 24 7- $ 
12 14- 6 25 9- 3 
13 Sie § 


The correlations between the marks given by any 
pair of markers were by no means high; they 
ranged from + 0.29 to + 0.76, the average correla- 
tion being + 0.47. Even if we consider only the 
rank order in which scripts were placed, the average 
correlation between rankings was only + 0.50; for 
instance, a script ranked 2nd by one marker was 
ranked 22nd (out of 25 scripts) by another. 

The experiment was repeated two weeks later. 
using the same scripts, and similar results were 
obtained ; the mean correlation between marks by 
different markers was + 0.53. and between rankings 
was + 0.52. 

The self-consistency of individual markers could 
now be compared. One stood out as very consistent, 
the correlation between marks given on the two 
occasions to the same scripts being as large as + 0.88. 
At the other extreme another marker showed a con- 
sistency of only + 0.55. 

To make a better comparison with industrial 
inspection we may take scores of 13 and above as 
Passes, and scores of 12 and below as Fails. In the 
first trial this makes all four markers unanimous in 
decision about only 10 out of the 25 scripts. In the 
second trial markers were unanimous on only 11 of 
the 25 papers. Pass/Fail rates of different markers 
were interesting ; in the first trial Marker 1 passed 
16, failed 9; Marker 2 passed 9, failed 16; 
Marker 3 passed 15, failed 10 ; Marker 4 passed 16. 
failed 9. On the face of it this looks like con- 
sistency, except perhaps for Marker 2, but just as in 
the factory experiments the promise is spurious ; thus 
both Markers 1 and 4 passed 16 scripts and failed 
9 in total, but closer examination shows that on 


8 scripts out of 25 they disagreed. Similarly Marker 4 
passed 16 and failed 9 scripts in one trial, and 
passed 15 and failed 10 in the second, closely similar 
totals ; but, in fact, the totals conceal 7 reversals 
of his own decisions. 

Marking scripts in this way out of a possible of 25 
involves classifying each script into one of 25 
categories. Put in this way it is clear the marker 
has an almost absurdly difficult task, and one might 
even expect to find less consistency than one does. 
Yet it is surprising to find that a script awarded 18 
marks out of 25 by one person is awarded only 4 
by a colleague of long standing. It is surprising, too, 
to find a lecturer giving 5 marks to the same script 
to which, two weeks later, he gives 13 marks, while 
another gives 5 and then 12 marks to a script, and 
yet another gives 16 and then 8. There was one 
bright spot. When the marks given by each marker 
to each script were added and averaged, this average 
mark was quite highly consistent, the correlation in 
the two trials being + 0.86. 

As in our factory experiments, then, we find some 
markers much more consistent than others but, in 
general, we find a surprising degree of inconsistency 
both between markers and between markings by the 
same marker. The greater consistency of assessment 
from having the papers marked by several different 
people, and their marks averaged, seems to parallel 
the finding that the number of products rejected 
unanimously by a group of viewers is only a fraction 
of the number questioned by individual viewers. 
Yet the amount of work involved in having each 
product assessed not just by one, but by several 
examiners, might not perhaps endear this approach 
either to university or factory staffs. 


Resistance to Checking Consistency 


This is not, of course, the first time that doubt 
has been expressed about the consistency of examina- 
tion marking ; in 1913 Starch and Elliott produced 
startling figures. and later Hartog and Rhodes, for 
instance, reported a whole range of disturbing studies 
(1936). These led to experiments with more objective 
examinations, in which the questions are carefully 
devised so that while knowledge and thought are 
needed to find the answer, the answer itself is only 
a couple of words, with no need for any interpretation 
by the marker. But the most striking point is how 
little these studies have disturbed markers in general ; 
similarly, at least in this country, the search for better 
tvpes of examination has been slow. It is fair to 
point out that students themselves are a factor ; 
many feel that the objective type of examination does 
not give them full scope. In the same way, although 
it has often been shown that interview alone, un- 
supported by tests or other data. is simply not a 
reliable way of assessing people. yet the individual 
interviewer tends to feel sure that he at least, if no- 
one else, makes reliable assessments. Yet there is 
reason to believe that confidence in one’s ability to 
assess by interview is inversely correlated with the 
reliability of one’s assessments. Here, again, candi- 
dates themselves are slow to accept change, feeling 
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that no amount of testing gives them the same scope 
as does an interview. 


In both examination marking and in interviewing, 
then, more confidence in assessments is found than 
experiment would justify. Under ordinary circum- 
stances, however, there is little chance of inconsistency 
becoming obviously apparent, so that one’s confidence 
can remain unimpaired. Just as seems to happen in 
industrial inspection, it is only by careful experiment 
that the actual level of consistency can be discovered ; 
when experiment is made, however, it often shows 
fairly little reason for confidence. 


Calibrating Inspectors 


We have already mentioned the detailed investiga- 
tion of various visual inspection tasks made by Wyatt 
and Langdon (1932). Among other points they 
noted the effect of working conditions — finding for 
instance that the change from daylight to artificial 
light could reduce output by 5% to 10%. They also 
noted the benefits of breaks or changes in the inspec- 
tion task ; even a change at hourly intervals to a 
different examining task increased output and 
particularly improved accuracy. In this connection 
Mackworth (1956) has described a number of studies 
showing how rapidly vigilance deteriorates even after 
the first half-hour of a task requiring intense attention. 
Lending support to our own experiments, Wyatt and 
Langdon found, too, that different inspectors varied 
considerably both in speed and in accuracy, and 
that the same inspector varied in accuracy from time 
to time. In answer to this, one of their interests was 
to see whether accuracy and speed could be predicted 
by tests, so that the selection of inspectors could be 
improved. They did not find any marked common 
factor in different examining tasks, except that the 
most successful examiners tended to do well in certain 
tests of visual observation and discrimination, and 
also tended to be above average in general intelli- 
gence. They came to the conclusion that a test 
consisting of a standardised sample of the particular 
inspection task itself would probably be superior to 
the analytical type of test as an index of suitability 
for work as an examiner. 


It will be appreciated that our interest in these 
experiments was to find out whether there was any 
actual basis for charges about inconsistency of inspec- 
tors, or whether these were simply ways of expressing 
resentment about inspection’s limiting and controlling 
relationship. We were not originally concerned with 
the individual efficiency of inspection, although clearly 
any study of relations between people cannot leave 
out of account their actual work tasks as well. But 
what was striking was that whenever inconsistency 
was shown, it seemed as if there were considerable 
possibilities of improvement that yet involved only 
the simplest matters; some benefit at least could 
be obtained without delving into complications. In 
the noise-testing, for example, when all the testers 
involved joined in a calibrating session a considerable 
amount of re-adjustment of individual ideas seemed 
to occur within a few minutes. Testers found that 
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particular noises, for which they had been rejecting 
products, were not, in fact, sufficient cause for rejec- 
tion ; it was found that slightly different routines 
were being used, different distances employed — one 
man held the product almost to his ear, another held 
it at arm’s length — and so on. Research into 
selection of these testers, into techniques of noise- 
testing, physical conditions, and so on, might well 
come later, but considerable improvement can come 
from very simple means, once inconsistencies have 
been carefully detected. 

Similarly in gauging the girls had different notions, 
for instance, of what kind of fit made by the gauge in 
the product was acceptable. Again, with regard 
to surface finish, a few actual examples of acceptable 
and unacceptable finish issued along with the inspec- 
tion task sheet would have reduced the likelihood of 
a viewer rejecting 28 products from a batch of which 
the Chief Inspector rejected only one, as happened 
in our experiment. The instructions to viewers 
could apparently quite often be improved. It can 
easily happen in the rush of work that viewers 
engaged on different occasions do not all receive 
initial instructions of equal adequacy, and minor 
differences of standard can easily ‘ creep’ still further 
apart. Similarly, in marking examinations a certain 
amount of improvement can very easily be obtained 
once the issue becomes apparent. At the simplest 
level, for instance. conversation has shown, with 
regard to the a, 8, y system of marking, that one 
lecturer may reserve & as the ultimate, unattainable, 
ideal, while a colleague in the same department uses 
it rather to indicate a good paper, showing sound 
thought and reading, but keeping a+ and a+ + for 
even better papers. 


Conclusion 


The point to be made, then, is that it seems worth 
while to make strictly experimental checks of inspec- 
tion consistency from time to time, using them as 
training or rather calibrating aids. They may be worth 
making even on the simplest looking task. They may 
help to diagnose not only failures to reject but also 
failures to accept, which may be equally expensive but 
are usually much harder to detect. But it is not only 
for the possibilities of direct material increase in 
efficiency that such experiments may be worth 
making. There are implications for relationships 
with other departments, too. When a person com- 
plains that judgments of his work are ‘ arbitrary’, he 
means that he does not know what standard will be 
used. This is an essentially frustrating situation for 
him ; if he feels he can find no consistent guiding 
line he may well end by throwing up his hands and 
letting things slide. But it is no part of the aim 
of inspection to produce this sort of response from 
production people. Even if it turns out that 100% 
consistency in inspection judgments is just not possible, 
it would seem of benefit to other departments to 
know that inspection is aware of this, is working to 
improve matters, and is, in general, as coldly critical 
of itself. as it often seems to be of others, 
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COMMUNICATIONS 


The following written comment on the foregoing report has been contributed : 


From: Dr. F. H. Rolt, M.1I.Prod.E. 
(lately Head of the Metrology Department, 
National Physical Laboratory). 


In his introduction to the 1955 Sir Alfred Herbert 
Paper on “ Work Design and Training for Future 
Industrial Skills”, Dr. Mackworth suggested that 
applied psychology possessed methods, based on 
practical experiments, which could help in the study 
of industrial problems. This statement is supported 
by the present Paper, in which the authors give an 
account of the application of their knowledge of 
psychology to a study of the human relationship 
between production and inspection departments. 
Such a study must be regarded as well-timed, if all 
the technical advances which are now being made 
in production are to be supported to the full by 
every possible improvement in the working relation- 
ship between those who produce and those who 
finally have to say whether the product is satis- 
factory or not. 

As the authors of this Paper point out, the rather 
critical attitude generally adopted by production to- 
wards independent inspection arises, more often than 
not, from inconsistencies in inspection results, several 
examples of which were investigated by the authors 
and are related in their Paper. Incredible as some 
of these examples may appear, they cannot but em- 
phasise the fact that, if the fullest co-operation 
between inspection and production is to be achieved 
in their common task of economic production, inspec- 
tion should strive to remove this source of criticism. 

There is probably a good deal of justification for 
the opinion expressed by the authors that many 
instances of inconsistency of inspection results could 
be avoided by relatively simple means. This is 
particularly so in the case of subjective tests such as 
the visual inspection of surface finish and judging 
noise by ear—tests investigated by the authors. 
As the authors mentioned, the obvious remedy in 
such cases would be to provide the inspectors with 
representative samples of good and bad work to 
which they could refer from time to time. 

A point which does not seem to be mentioned in 
the Paper in connection with the consistency of in- 
spection results is the possible prevalence of border- 
line cases in a batch of parts under inspection. When 
this occurs, even slight variations between the sizes 
of different gauges, or minor inaccuracies in the 


measuring instruments used, can give rise to notice- 
ably different results in the inspection of such batches. 
From their very nature, border-iine cases are a very 
potent cause of conflict between production and 
inspection. Production can help itself here, of 
course, by not hugging the limits too closely. 

Another cause of disagreement arises from the 
frequent lack of precise information on drawings 
about the design requirements. In such cases, an 
inspector having a better knowledge of the product, 
may have reason to reject parts, not on size, but for 
such defects as errors in flatness or concentricity, the 
importance of which is not referred to on the pro- 
duction drawing. This incompleteness of drawings 
could be avoided if proper attention were paid to 
the tolerancing recommendations given in the latest 
British Standard for drawing practice, B.S. 308. 

From vagaries in the inspection of engineering 
products. the authors pass on to relate cases of 
similar inconsistencies which they found in the in- 
spection of students by the system of written 
examination. It is very startling to read that they 
found that when two examiners marked the very 
same answer to a question, one awarded 18 marks 
out of 25 whilst the other gave only four — another 
example of a subjective test in which the ‘testers’ 
clearly used substantially different ‘ yard-sticks’. 

A feature of the Paper is the logical and experi- 
mental approach adopted by the authors in the study 
of the subject as a whole. The conclusions they 
reached are very commendable. 


From: Mr. K. J. Hume, M.I.Prod.E. 
(Education and Training Officer to The Dowty 
Group). 


The conditions found by the authors of this Paper 
are very familiar to anyone concerned with inspec- 
tion in industry. Qualitative decisions by inspectors 
are always a bone of contention; they are probably 
only one stage more diffcult than quantitative 
decisions. It is not surprising that difficulties should 
have been found, particularly in the judgment of 
surface finish. The development of surface finish 
measuring equipment over the last twenty years or so 
has shown quite clearly that visual judgment can be 
quite misleading. This still applies even when visual 
comparison is made with a standard piece. 
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Variations on dimensional measurement are not 
quite so easy to understand but there are often quite 
good reasons for them, particularly in border-line 
cases. It must be remembered that where consider- 
able dimensional variations occur between different 
components of a batch, it is possible and even likely 
that variations in size will occur on individual 
components. It .takes considerable experience and 
care to determine the maximum and minimum sizes 
on a particular component, and it is frequently found 
that very experienced inspectors will differ in the 
range of sizes they record. Such variations between 
inspectors are much more likely to occur with limit 
gauging. 

Even when micrometers are used, discrepancies 
will be found. A micrometer is not such an easy 
instrument to use as many people imagine; different 
operators will use different pressures and techniques 
and variations will occur even between experienced 
inspectors. When micrometers have to be used on 
production inspection, it is essential that suitable 
reference standards should be provided. These should 
help to minimise discrepancies between inspectors but 
the accuracy of measurement still depends a great 
deal on the skill of the inspector. Where possible 
an indicating type of comparator is to be 
recommended. 

The results found in the experiment on adjustment 
and overhaul are interesting but may be misleading. 
It would be surprising if an adjuster did not find 
anything further to do, even though he had handled 
the component before. He naturally assumes that. 
because he has been given the work to do, something 
needs doing; he will probably have to dismantle the 
component anyway and if he finds that its standard 
of operation is already fairly good, it is only natural 
that he will seek to improve it. He may also feel 
that, if there is nothing obviously faulty. there must 
be some more obscure trouble and he will probably 
take much longer trying to find out what it is. 

Marking examination scripts is a very vexed ques- 
tion as all who have had anything to do with it know. 
It is. however, possible to get a fair measure of 
agreement through consultation between examiners. 
This, of course, is much easier in the case of an in- 
ternal examination than in the case of a general or 
national examination. Some safeguard in the latter 
case is provided by the assessors who can at least en- 
sure a degree of uniformity. 


OTHER CORRESPONDENCE 


From: Mr. James T. Foster, A.M.I.Prod.E. 
Officer, Chauk, 
Rangoon. 


Training 
Burma Oil Co. (1954) Ltd., 


TECHNOLOGICAL EDUCATION 

I have just received the February issue of the 
Journal, and would like to make the following points 
in connection with Dr. B. V. Bowden’s Paper on 
“The Development of Technological Education in 
Europe, America and England”. 

My job out here has been to open a Technical 
Institute in Chauk, in which will be trained men for 
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all departments in the Oil Company’s works and 
fields. As this is the first time in the history of Chauk 
that there has been a technical school of any kind, 
it has been a great opportunity to assess the value of 
general education as taught with a view to only 
classical successes in the Matriculation for Rangoon 
University. 

In the two years I have been here, 1 have examined 
about 200 boys with a view to taking them as appren- 
tices and it is really heart-breaking to find how much 
modern knowledge a boy can dispense with and still 
take some sort of Classics degree. We are now faced 
with the problem, to an even greater degree than 
exists in England, of trying to alter the whole basis 
of education, giving precedence to Physics and 
Science to an extent never before attempted in this 
country. Unless this is done, we cannot get Burmese 
boys with the background to enable them to under- 
stand the working of the simplest mechanical 
contrivance. 

I mention this in passing, as I do not think that 
those of us who have been brought up in a mechanical 
world have any idea of the state of ignorance in 
which a classical education can leave an individual 
when he is brought up in a country like Burma. 
Although my ambitions are not as high as the Man- 
chester College of Science and Technology. it is 
obvious that the same problems at a lower level 
exist all over the world, and I feel that all boys and 
girls should start with a scientific education, and that 
the humanities should come later. 

We are faced here in Burma with boys who at the 
age of 18 do not understand such things as atmos- 
pheric pressure and for whom a vacuum does not 
exist, and as far as I can see, any technical aid, to do 
a great deal of good, should start at the lower classes. 
If these are not influenced by scientific education. 
the work has to be done at a later stage, when time 
is more urgently required for other things. 

The other point I would like to make is that I am 
sure the bifurcation of students either through the 
elementary schools or in the Ordinary and National 
Certificate courses and the degree-holder is a mistake. 
All the students here go through the same course, 
but are not taken so deeply in the first two sections, 
although they are given some idea of what the 
higher courses entail. We hope, of course, that out 
of all our entrants some will go on to the University. 
and some will qualify for overseas training, but we 
do not bifurcate them at the outset, preferring to 
wait and see if any or all can take advantage of the 
courses. 

It has been a great pleasure to read Dr. Bowden’s 
Paper, and to realise that the technician is not with- 
out a knowledge of the classes and has great erudition. 

One last point is that we are, as always, faced 
with the argument of technical management as 
against classically educated management, but I am 
still in favour of the man who can actually do the 
job, managing it. In fact, after 42 years as an 
engineer of sorts, I am not sure that it would not be 
best for even accountants to have mechanical train- 
ing as part of their courses, to assist them in thinking 
in terms of time and motion study. 
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THE RECIRCULATING HOT AIR OVEN 
APPLIED TO STOVE ENAMELLING 


_ increasing demands for high quality and low- 
priced domestic appliances, necessitating greatly 
expanded production capacities, called for a close 
review of many processes, not least of which was the 
stoving of synthetic enamels. 


This involves the handling of large quantities of 
components with considerable variations as to size, 
including the main body of the cabinets. The 
essential qualities required from any paint process 
are :- 


(i) resistance to corrosion; 

(ii) durability for maximum service; 
(iii) hardness of texture; 

( 


iv) uniformity of colour to ensure matching of 
parts finished in both synthetic and vitreous 
enamels; 

(v) a very high standard of finish to meet the 
ever-increasing competition both at home and 
abroad. 


Original Method of Stoving 


Stoving was originally carried out in a number of 
box ovens, electrically heated and thermostatically 
controlled, and loaded manually by means of pendant 
racks from an overhead runway. These ovens were 
unsatisfactory in many ways :- 


(i) the heating provided by elements within the 
oven walls, although thermostatically con- 
trolled, gave variations in temperatures at 
different points within each oven. This was 
particularly undesirable when stoving large 
objects, such as cabinets, the outer faces tend- 
ing to be over-cured and the inner faces under- 
cured, giving variations in colour and hardness; 


(ii) the time cycle, controlled manually, suffered 
from the normal human defects with resultant 
over- or under-curing of the paint work, again 
leading to variations in colour and hardness; 


(iii) since there was no method of trapping the heat 
when the ovens were opened, recovery times 
were unduly extended, leading to loss of 
capacity, and making the assessment of curing 
times difficult ; 


A Thesis by D. LIPTROT, A.M.I.Prod.E., A.F.R.Ae.S. 


(iv) the overhead runways, racks and oven door 
gear were all conductive to the creation and/or 
deposition of dirt and scale on the finished 
paint work. 


Alternatives 


Consideration was given to various schemes to take 
the place of the electrically heated box ovens, and 
the points which had to be remembered in this con- 
nection were :- 


(i) the installation had to be accommodated within 
the existing buildings and floor space; 


(ii) the facilities had to be flexible, to give econo- 
mic working, whether on two or three shifts, 
or reduced day shift only, since domestic 
appliance manufacture has always been “ fair 
game” for Government restrictions, either in 
the form of hire purchase or purchase tax 
alterations, or both; 

(111) economy of operation; 

(iv) minimum of maintenance; 


(v) ability to provide a consistently good finish. 
The alternatives that were considered were :- 
(a) Infra-red — by electricity 


Since the cabinets are four-square in design, it 
would have been necessary to provide a means of 
rotation of the work while passing through the oven, 
to ensure proper curing on all faces. 

Since these cabinets are also enamelled internally, 
convected heat would have been necessary to cure 
the inside surfaces. 

Due to the varying sizes and shapes of the com- 
ponents, it was felt that there was a real danger of 
over-heating of certain types of work and under- 
curing of others. This, coupled with the high cost 
of installation, maintenance and running costs, 
caused this to be rejected. 


(b) Infra-red — by gas- 


The same objections apply to this form of heating 
as with the electric version, but there were the added 
difficulties of gas supply in the particular area in 
which the factory was situated. 
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(c) Solid Fuel 

The two main drawbacks to this type of heating 
are :- 

(i) it is too inflexible; 

(ii) the presence of fuel and ash is not to be 


desired in close proximity to _ painting 
operations. 


(d) Electric Convection Heating is much too costly. 
(e) Air-heated by Oil-burning Furnaces 


This is flexible in operation and, being self- 
contained, is unaffected by failure or diminution of gas 
or electricity supplies, is clean and is economical in 
operation and maintenance. 


New Method 

As a result of reviewing these possibilities, it was 
decided to adopt the oil-fired furnace as a means of 
providing the heat for curing the paint work, and 
that this should be applied so that the products of 
combustion were excluded from the oven in which the 
paint work was to be cured, with the recirculation of 
a large proportion of the hot air to provide efficient 
operating costs. 

The necessity of increasing production capacity. 
coupled with lack of floor space, led to the design 
of an over-head type of oven, embodying a conveyor. 
After many modifications on the drawing board, one 
oven was developed and installed for the “ finish 
coat” process and so successful was this, that further 
ovens, to exactly the same design, were built and 
installed to cater for all paint work, both prime and 
finish coats. These have been working day and night 
steadily since their installation, 
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Fig. 1. 





SECTION ‘A’-'A’ 


Construction 


The complete structure, as shown in Fig. 1, is 
built up of prefabricated steel sections. 

Running from the pressurised spray booths through 
an entry 4 ft. X 3 ft. is the conveyor line, with hooks 
spaced at 40 in. intervals, each hook being capable 
of carrying a load of 60 lb. 


Various forms of loading racks are available, 
according to the type of work being loaded, while 
special hooks take the complete cabinet. The speed 
of the conveyor can be varied between 2 ft.-4 ft. 
per minute, but generally runs at 3 ft. per minute. 


The whole of the outside of the oven furnace and 
oven chamber is lagged with 2” thick magnesia 
lagging, with 34” of hard setting compound rein- 
forced with scrim cloth and painted. The purpose 
of this is to obtain a clean finish to the installation 
and thus minimise the retention of dust and simplify 
cleaning. 


Heating 


The oven heating is provided by the combustion of 
Shell-Mex gas oil, having a specific gravity at 65°F. 
of 0.84, viscosity Redwood No. 1 at 100°F. - 34 
seconds, and with a gross calorific value of 19,600 
B.T.U’s per Ib. 


The oil is gravity-fed from a number of. storage 
tanks outside the main buildings, a fuel gauge on the 
main control panel showing the stock on hand at 
any time. . 

A “Volex” furnace, fitted with a “ Nu-way ” 
fully-automatic oil burner, giving an output of 
800,000 B.T.U’s per hour, supplies the controlled 
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Fig. 3. 


Fig. 4. Control 
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heat, which is variable at will between 200°F. and 
450°F. 

The main feature of the oven is its economy in 
running costs. This is obtained by recirculating 
approximately 80°%/ of the 11,000 cu. ft. per minute 
of air heated from the main body of the oven through 
the heater, the excess air being circulated to by-pass 
the furnace and maintain closer temperature control. 

As will be seen by reference to Fig. 1, the inclined 
entrance and exit form a trap which reduces the 
heat loss very substantially and makes draught 
curtains unnecessary. 

To prevent volatile matter given off by the paint 
from collecting in the oven and contaminating the 
product, continuous venting is carried out by the two 
fume vents (see Fig. 1); one being directly above the 
entrance to remove the initial heavy volatilisation and 
thus keep the spray booths free from fumes. and the 
other being a general vent in the oven. 


! 
! HAND RAILWAY 
! 


Temperature Control 


The essentials of a stove enamel finish should be 
uniformity of colour and hardness of the enamel film, 
and so the time cycle is made adjustable and varied 
to suit the stoving temperature within the range 
(see Fig. 2). Each oven can be set to give the same 
results which solves the colour-matching problem, so 
that work from all ovens is identical in shade. 

Reference to Fig. 3 shows a temperature chart 
plotted in four positions during a 30-minute cycle. 
It will be noted that the results are reasonably con- 
stant, which is an important feature when producing 
a uniform and consistently good finish. 

A considerable amount of detail has been intro- 
duced in the control of temperature to ensure that 
all aspects of safety and operation are made as fool- 
proof as possible. This can be sub-divided into five 
sections (see Fig. 4). 
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Oil burner unit — top centre, fluestat pyrometer. 


(1) 


— 


(ii 


(iii) 


(iv) 


(v) 


An Ether Wheelco Capacitrol — instrument 
controls the temperature adjacent to the com- 
bustion chamber. The operation is entirely 
automatic ; that is, in the event of the 
temperature in the chamber rising above the 
pre-set 500°C., the alarm bell rings and the 
burner is extinguished. If left unattended, when 
the chamber has cooled the alarm bell will stop 
ringing and the burner will re-light. 

The D.H. Control Box is specially designed for 
the control of fully-automatic — oil-burning 
installations. The Box contains a heat motor 
timer, which controls the switching of both 
ignition device and burner motor, allowing a 
suitable delay between the two operations. 

If, for any reason, the burner flame fails to be 
established after the ignition and burner motor 
switches have closed, the heat motor timer 
automatically goes to “ lock-out’, switching off 
the burner motor and ignition and switching 
on a warning lamp. The plant cannot be re- 
started until the “lock-out” switch is manually 
re-set to the “start” position by the lever 
provided. 

A “ Flue Stat” is situated in the flue and, being 
a temperature-controlled two-way switch, will 
cause the D.H. control to “lock-out” and 
sound the alarm in the event of failure of the 
burner to light. It also prevents the burner 
being re-lighted until the flue gas temperature 
falls following the burner being extinguished. 
A thermostat is embodied in the oven inlet duct 
to switch off the burner, and sound the alarm 
should the oven temperature exceed: its normal 
setting. This setting is a few degrees above that 
of the Cambridge controller setting indicator. 
The thermostat will re-set and the alarm will be 
discontinued when the oven has cooled down. 
The Cambridge indicator controller has been 
fitted to maintain the oven temperature indi- 
cated on the lower setting needle by switching 
the burner in conjunction with the D.H. control 
box flue stat, the upper floating pointer 
indicating the temperature of the hot air 
entering the oven. 





APO ei siittansitentapisg ° 


Exit from oven and conveyor entry on left of partition. 


The setting needle may be adjusted by turning 
the slotted screw situated above the dial ; 
adjustment must only be carried out when the 
chopper bar is in the raised position. 


General 

The burner system is not operable until the 
circulating fan motor is switched safely to its running 
starter position. 





Pyrometer for “ ether” control and Cambridge recorder 
in main hot air trunk, 
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Output in Relation to Manpower 

The previous method of box oven stoving was, 
very largely, the controlling factor in the output of 
the finished product. Table ‘A’ indicates the build-up 
of hours required, taking as a basis 1,000 sets of 
parts. Table ‘B’ shows the hours required for the 
saine quantity, using the new method, so that the 
increased capacity obviously justifies the change-over 
in method, and is obtained without any increase in 
labour employed in handling. Additional labour is. 
ef course, required in paint spraying, and this is 
deployed in three pressurised spray booths (see Fig. 5), 
the operators being allocated according to skill and 
class of work. 


Work Study 

The installation of the new ovens was only part of 
the proposed mechanisation of the stove enamelling 
department ; work study had to be carried out with 
the overall scheme in mind, which entailed :- 


(i) handling involved by trichlorethylene degreasing, 
phosphating by a proprietary process, with the 
attendant hot and cold swills, and hot air 
drying ; 
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Fig. 6. Control panel. 


(ii) installation of electrostatic paint spraying ; 
(iii) mechanised conveyor from stove conveyor to 
locations at points on the assembly line. 


It would be impracticable, at this stage, to illustrate 
a flow process chart because of the diversity of details 
and, in fact, in the major item — the cabinet — one 
handling and movement only is eliminated ; the 
major economy is in the conveyor oven. 

With the completion of the scheme above, a 
considerable economy will be effected in time and 
inanpower. 


Quality Control 

With the box oven method of stoving, which relied 
on the human element as regards stoving times, 
position in oven, etc., it was necessary, to maintain 
standards, to carry out 100%, inspection of each item. 
While it is still necessary to inspect the items care- 
fully, the time required has been reduced considerably, 
since variation in colours — the most difficult of 
inspection functions -—- has been eliminated, the only 
cause for rejection now being surface blemishes. 

To maintain the very high standard required, 
inspection of the cabinet is carried out with the aid 


Fig. 7. Bank of three ovens. 
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of fluorescent strip lighting as it emerges from the 
oven on the conveyor, after which it is conveyed to 
the assembly point. 

Laboratory check tests on the hardness and thick- 
ness of the enamel are carried out at short periodical 
intervals, and further checks on sample test pieces 
for durability are made at weekly intervals. 

The enamel is checked for viscosity before filling 
the thermostatically controlled hot spray tanks. 

A review of reject percentages, over a six months’ 
period, show that they have been reduced by one 
half, with a higher quality of finished product. 


Scheme Layout 
The layout of the three ovens is shown 
diagramatically on Fig. 5 and pictorially on Fig. 7 : 


OVEN STAT CAPACITROL 


Department, to assist speedy clearance. The through- 
conveyor is between the staunchions on the right of 
the picture and the wall. 

The cleansing of the ovens is facilitated by hinged 
doors at the underside of the main body (see also 
Fig. 7). The firebox, burner unit and conveyor 
mechanisms are readily accessible for inspection and 
maintenance at floor level. 

The main ducting for fume extraction, and the 
plenum for pressurising the spray booths, are located 
in the roof. 
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this provides a _ 10-ft. gangway through the this Paper. 
APPENDIX 
Table ‘A’ Table ‘B” 
STOVING OVEN STOVING CONVEYOR 
WASHING MACHINES — 1,000 SETS 

1,000 cabinets in rack loads of 9 equal 1,000 cabinets at 1 per hook per 

111 stoving loads at 20 mins. each... 37 hrs. 0 mins. 46 secs. 12 hrs. 46 mins. 
= constitute 680 rack loads, Other details constitute 266 rack loads 

‘ which 445 are accommodated in at 1 rack per hook at 46 secs 

second half of oven with cabinets, oii © fees: OA tis, 

leaving 59 rack loads equal to 32 

oven loads at 20 mins. each 10 hrs. 40 mins. 
Replacement of rejects based on Replacement of rejects based on 

average of individual parts over average of individual parts over 


4-week period equal 15 stove loads 


at 20 mins. each 5 hrs. 


0 mins. 


Loss of stoving time due to lag between 
unloading and reloading, plus loss of 
heat and loss of time for build-up of 
sprayed details after breaks, equals 


738 rack loads at 2} mins. each ... 7 hrs. 43 mins. 








TOTAL TIME REQUIRED FOR 


STOVING 1,000 SETS OF PARTS _ 60 hrs. 23 mins. 


4-week period equal 228 rack loads 


at 46 secs. each 44 mins. 
Loss of hooks due to build-up of sprayed 

items after breaks, equals 30 mins 

per day equals 40 hooks 30 mins. 


TOTAL TIME REQUIRED FOR 





STOVING 1,000 SETS OF PARTS _ 17 hrs. 24 mins. 
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APPRENTICE TRAINING IN SMALL FIRMS 


by B. WHITTAKER, B.Sc.(Eng.), A.M.I.W., 
A.M.1.Prod.E., A.M.I.Mech.E., 


of Industrial Administration (R. and A.) Ltd. 


T is now well known that in Britain we are 


training insufficient numbers of skilled men and 
technologists to enable us to compete industrially 
with the rest of the world during the coming years. 
A team of representatives from three engineering 
institutions of Britain which visited Russia in 
September, 1956, found that they trained 65,000 
qualified engineers in 1955, compared with 5,000 in 
Britain. Allowing for the difference in population. 
it signifies that Russia is training engineers at three 
times the rate of this country. The new developments 
in transfer machinery, electronics, nuclear engineering 
and other techniques will increase the demand for 
people with highly specialised skills and knowledge. 

Fig. 1 shows the estimated numbers of boys and 
girls reaching the age of 15 during the next six years ; 
the period when the “bulge” in the numbers of 
children leaving school will reach a peak. The 
increase of 50°/, on present numbers indicates that 
there need not be a shortage of recruits to industry. 
but we must be sure that adequate training facilities 
are available. 

There is no doubt that the training facilities 
provided by the larger firms in this country are of a 
high standard ; they are planned to provide for the 
future needs of their own organisations, and they 
cannot be expected to supply the whole of industry 
with skilled men. As may be seen in Fig. 2, over 
three-quarters of the industrial undertakings in this 





ESTIMATED NUMBERS OF YOUNG PEOPLE REACHING 15 YEARS OF AGE 





YEAR TOTALS 

956 673,000 
1957 679,000 
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1960 WZ ff fj) Wn 77} 702, 000 
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country employ 100 people or less. The smaller 
firms employ young people, and need skilled crafts- 
men, and it is therefore essential to find some means 
of providing organised training. 

There are a number of inherent difficulties to be 
overcome. The responsibility for training _ is 
necessarily only a part-time job for one of the 
executives. A limited range of processes may preclude 
the possibility of a comprehensive training. Although 
obviously there are exceptions, a boy entering a small 
firm usually learns by seeking out information and 
asking for guidance ; habits that are not easily 
acquired by a 15-year-old boy in his first job. This 
has a cumulative effect, because Youth Employment 
Officers, headmasters and parents advise the better 
type of boy to start work with a company which can 
offer properly organised training, so that the smaller 
firms gradually become starved of good quality 
recruits. 


Training on a Group Basis 


It is in the interest of everyone that the vast 
training potential in small firms should be utilised. 
Organised training must be on a local group basis, so 
that the equipment and facilities can be pooled to 
give a wide range of training. It then becomes 
economical to employ a training officer with 
specialised knowledge, who can take care of the 
administration for all the firms in the group. 

Having made a survey of the group facilities, the 
training officer can prepare training programmes for 
the various type of entrant. It also becomes possible 
to offer indentured apprenticeships, whereby a boy is 
indentured to one firm, but may move to other firms 
in the group to receive experience of equipment and 
processes which are not available in his parent 
company. For example, an apprentice tool-maker 
with a firm not equipped with a jig borer could 
move for a few months to another firm possessing 
such a machine. Thus, during the normal five-year 
period, a boy in a Group Apprenticeship Scheme 
could obtain as wide a range of training as any other 
apprentice. 

Several types of group training schemes have been 
established. Examples are the Gauge and Tool 








Manufacturers Association, the Building ‘l'rades 
Association, the Motor Agents, the WADMA, and 
the Engineering Industries Association Group 
Apprenticeship Schemes. 

The EIAGA Scheme, which is expanding, was 
designed specifically to suit groups of small firms. 
Each group of 12 to 20 firms in a district is directed 
by a Committee consisting of a member from each 
firm in the group, the Youth Employment Officer 
and the Principal of the local technical college. They 
have the services of an Apprentice Supervisor, who 
recruits and selects boys, interviews parents, and acts 
as Secretary to the Committee, in addition to carrying 
out the duties of training officer. He maintains close 
co-operation with the Youth Employment Service and 
technical colleges. The Apprentice Supervisor is not 
employed by any of the member firms, which ensures 
that the interests of the boys are safeguarded, and 
that all the firms receive the same service. 

The Scheme is sponsored by the Engineering 
Industries Association and is operated on their behalf 
by the Training Division of Industrial Administration 
(R & A) Ltd. Membership is open to any engineering 
firm employing skilled men. Fig. 3 shows the outline 
of typical training programmes for EIAGA 
apprentices. 

Considerable interest is now being shown in the 
development of group schemes. The principle of 
group training has been mentioned in the recent 
White Paper on “Technical Education”. During 
his address to the  Institution’s Conference at 
Margate, 1955, Mr. C. L. Old, then Principal of the 
Wolverhampton and Staffordshire Technical College. 
spoke of the need for developing training in small 
firms, as follows : 

“Two valuable developments in craft training 
would be the organisation of group apprenticeship 
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schemes among the sinaller companies in a given 
area, and the introduction of a lower grade course 
in technical colleges to that of the present City and 
Guilds Craft Course. 

“A group training scheme would ensure that a 
boy passing through it would have equal training 
opportunities with a boy passing through the works 
of a large company with a well developed training 
scheme. The net effect would be a raising of the 
average skill among craftsmen. Such schemes involve 
administrative complications but they are not unsur- 
mountable. All that is necessary is for a group of 
firms to agree to pool their resources and share the 
costs ; they are unlikely to make a profit during the 
training period but they should not expect one — they 
are. in effect, making an investment for the future.” 

It is to be hoped that more firms will group together 
in this manner, so that the responsibility for training 
can be more evenly distributed over industry, and an 
increasing number of skilled men produced. 





OUTLINE OF TYPICAL TRAINING PROGRAMMES 





FIRST AND FIFTH YEARS OF TRAINING SPENT WITH PARENT COMPANY AND 
INTERVENING PERIOD DIVIDED BETWEEN OTHER MEMBER COMPANIES OF THE GROUP 
TO GAIN A WIDER EXPERIENCE OF ENGINEERING 
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REPORT OF THE MEETING OF COUNCIL 


Thursday, 25th April, 1957 


HE last Council meeting of the 1956/57 Session 

was held at 10 Chesterfield Street, London, W.1,. 
on Thursday, 25th April, 1957. The meeting, at 
which the Chairman of Council, Mr. H. G. Gregory, 
presided, was attended by 27 members, and three 
visitors : Mr. V. Crowther, Chairman of the Norwich 
Section; Mr. A. Eustace, Hon. Secretary of the South 
Western Region and of the Western Section; and 
Mr. E. F. Free, Chairman of the Rochester Graduate 
Section. 

The Council were also pleased to welcome Mr. 
F. W. Cooper, B.Sc.(Eng.), M.I.Mech.E., M.I.Prod.E.., 
the Institution’s recently appointed Education and 
Technical Officer. 


The Principal Officers, 1957/58 


On the recommendation of Mr. G. R. Pryor, the 
Council unanimously agreed that the Right Hon. 
The Earl of Halsbury, F.R.I.C.,  F.Inst.P., 
M.I.Prod.E., should be elected President of the 
Institution for the year 1957/58. Mr. Pryor said 
that Lord Halsbury had given a great deal of support 
to the Institution before he became a member, and 
even more since he had joined the membership. It 
was certain that he would bring the greatest possible 
credit to the Institution, and they were very fortunate 
indeed that he had agreed to accept the office. 


In reply, Lord Halsbury said he was deeply sensible 
of the honour the Council had done him. He would 
endeavour to uphold the dignity of the office and 
would make such constructive contributions to the 
future of the Institution as lay within his power. 


Mr. Pryor further recommended, with the greatest 
pleasure, the re-election for a further term of office 
of the Chairman of Council, Mr. H. G. Gregory, 
and the Vice-Chairman, Mr. H. W. Bowen, O.B.E. 
The recommendations were carried unanimously, and 
both Mr. Gregory and Mr. Bowen expressed their 
appreciation to Council of the confidence shown in 
them. 


National Conference, 1957 


The Secretary reported on the arrangements for 
the Institution’s Conference at Harrogate from 30th 
June/3rd July, 1957. The theme was “ Automatic 
Production — Change and Control” and already 
the preliminary announcement concerning the pro- 
gramme had attracted a great deal of interest, both 
from the point of view of the subjects selected and 
the eminence of the speakers. 


398 


All members of the Institution would now have 
received a copy of the programme and other informa- 
tion concerning the Conference arrangements. 


National Committee on Automation 


It was reported by the Secretary that a proposal 
to form a National Committee on Automation had 
been recently placed before a conference of pro- 
fessional institutions and organisations, convened at 
the Institution of Mechanical Engineers on 6th 
March, 1957. The object was to provide a means of 
contact between all those bodies interested in 
automation. 

Outlining the events which led up to this con- 
ference, the Secretary said that at an exploratory 
meeting it had been thought that, because of diversity 
of interest, a single body would not be enough, and 
that there should be three groups, dealing with :- 


A. Engineering Applications of Automation 


Techniques. 

B. Design and Development of Electronic 
Computers. 

C. Economic, Social and Human Aspects of 
Automation. 


This proposal was subsequently put to a small sub- 
committee, which reached the same conclusions — 
that three groups should be formed. The institutions 
concerned could join all or any of the groups, as they 
pleased. These proposals had been formally adopted 
at the meeting on 6th March, the body to be set up 
being called “‘ The British Conference on Automation 
and Computation ”. 


After some discussion, it was decided that the 
Institution of Production Engineers should be 
represented in all three groups, and it was unani- 
mously agreed that the appreciation of the Council 
of the part played in the negotiations by the Presi- 
dent, the Chairman of Council, and the Secretary 
should be recorded. 


Finance 


The Finance and General Purposes Committee 
reported that the general picture was encouraging. 
The response to the increases in the Institution’s 
subscriptions had been better than expected. 


Formation of Materials Handling Group 


It was recommended by the Finance and General 
Purposes Committee, and unanimously agreed, that 








a Materials Handling Specialist Group be formed, 
and that the terms of reference and proposals for 
this Group, as submitted by the existing Materials 
Handling Sub-Committee, through the Research 
Committee, should be adopted in toto. (These 
proposals and terms of reference appear on page 4(2.) 


Broadening the Base 


It was reported by the Education Committee that 
detailed studies of the remodelling of the Associate 
Membership examination were being continued. The 
structure of Part III had now been agreed and it was 
hoped that a detailed report, with the recommenda- 
tions of the Committee, would be available for the 
Council during the current year. 


Summer School, 1957 


It was reported by the Education Committee that 
it had been decided to change the theme originally 
chosen for the Summer School to be held at Ashorne 
Hill from 24th/28th July, 1957. The theme would 
now be “ Operational Research ”, and full particulars 
of the programme and other arrangements would be 
circulated with the May issue of the Journal. 


Membership 


The Council approved a number of recommenda- 
tions for membership and transfer, details of which 
are given on pages 400 - 401. 


The Journal 


The Editorial Committee reported that Journal 
sales were steadily increasing, particularly outside 
the United Kingdom, and this would seem to indicate 
that the sphere of influence of the Journal was 
steadily increasing. 

With regard to the promotion of Papers for publica- 
tion in the Journal, this matter had been discussed 
with the Papers Committee, and as a result a letter 
had been sent to all Section Committees suggesting 
the appointment in each Section of a “ Papers 
Secretary ”, who would be responsible for seeking out 
and fostering local talent, particularly among the 
younger members, and for making available to 
authors, either through the Section Committee or 
through Head Office, facilities for preparing manu- 
scripts and illustrations. A co-operative response was 
being obtained to this suggestion, and a number of 
Sections have already taken action on the lines 
suggested. 


Institution Papers 


It was reported by the Papers Committee that the 
1956 George Bray Memorial Lecture, presented in 
Sheffield on 18th March, 1957, by Mr. Stafford Beer, 
on the subject: “The Scope for Operational Re- 
search in Industry” had attracted an audience of 
over 600, and was certainly one of the most success- 
ful in the series of Named Papers. The President of 
the Institution had taken the chair and after the 
meeting gave a supper party for the speaker, local 
industrialists and Institution officers. (The Paper 


and a report of the meeting appeared in the May 
issue of the Journal). 

Arrangements were now being made for the 
presentation of the 1957 George Bray Memorial 
Lecture, early in 1958. The speaker would be Dr. 
V. E. Yarsley, of Yarsley Research Laboratories, 
who would speak on “ The Fabrication of Plastics ”. 
This meeting would take place in Leeds. 

With regard to the 1957 Sir Alfred Herbert Paper, 
as previously announced this would be presented at 
the Royal Institution, London, on Thursday, 31st 
October, by Dr. H. Barrell, Head of the Metrology 
Division of the National Physical Laboratory. His 
subject would be “The Bases of Measurement”. 


Research Committee 


The following reports were made on behalf of 
the Research Committee :- 
Materials Handling. The Sub-Committee had been 
fully occupied with the drafting of terms of ref- 
erence and proposals for the Specialist Group, 
already referred to. 
Material Utilisation. The Notes for Guidance, 
drawn up by the four Panels, which would be dis- 
tributed to Regions, Sections and affiliated firms, 
were being printed and it was hoped to circulate 
them in the near future. 
Sources of Information. It was reported that the 
Directory would be ready about the middle of June, 
and it was hoped that copies might be available at 
the Harrogate Conference. 
Control of Quality. The Sub-Committee had held 
three meetings during the quarter, and progress had 
been made in the preparation of the Report. It 
was hoped that a discussion group on the subject 
would be held at the 1957 Summer School. 
Joint Research Committee with I.C.W.A. ‘The 
two Sub-Committees, on ‘“‘ Electronics and Kindred 
Modern Developments As Applied to Process Load- 
ing” and “The Effective Use of Shiftworking in 
Industry ”, had not made as much progress as they 
had hoped. A meeting of the Joint Research Com- 
inittee was being arranged very shortly, when future 
policy would be discussed. 


Standardisation 


It was reported by the Standards Committee that 
following representations to the British Standards 
Institution, Technical Committee MEE/6/3 had been 
asked to investigate the suggested revision of 
B.S.1886 — Cutting Tool Nomenclature. The 
Institution of Production Engineers would be repre- 
sented on that Committee by Dr. D. F. Galloway, 
M.I.Prod.E., Mr. R. Kirchner, M.I.Prod.E., Mr. 
G. V. Stabler, M.I.Prod.E., and Mr. J. C Z. Martin, 
A.M.I.Prod.E. 

The Sub-Committee on Unit Heads and Platens 
had now presented its report, from which it would 
appear that there was a strong case for standardisa- 
tion of unit heads, and the Standards Committee 
were proposing to recommend that B.S.I. be asked 
to set up a Technical Committee to investigate the 
matter. 
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The final arrangements were now being made, 
jointly with B.S.I., for the Conference of Standards 
Engineers to be held in London on 9th May. 


Hazleton Memorial Library 

It was reported that since the beginning of the 
current lecture session, bibliographies had been com- 
piled for Section lecture meetings on the following 
subjects: Computer-controlled Machine Tools; 
Technological Education; New Metals; Industrial 
Uses of Closed Circuit Television; Tool Grinding 
Optics as an Aid to the Engineer; Marginal Costing; 
and Automation. 

While reviewing the progress of the Library since 
its foundation, the Committee had examined the 
published reports of the libraries of other institutions. 
Although, because of different conditions and 
different methods of compiling statistics, detailed 
comparisons were neither possible nor desirable, it 
was obvious that the Hazleton Memorial Library 
received an extremely high number of enquiries in 
proportion to the membership of the Institution. 


Region and Section Reports 

The Council received a number of reports from 
Regions and Sections, extracts from which appear on 
pages 403 - 407. 


Sections Outside the U.K. 

Mr. H. W. Bowen, O.B.E., Vice-Chairman of 
Council, reported that a number of visitors from 
Sections outside the U.K. had either arrived in this 
country or were expected shortly. They included 
Mr. Charles Pullen, a member of the Australian 
Council and past Chairman of the Melbourne Sec- 
tion; Mr. Sam Downie, member of the Australian 
Council and Vice-Chairman of the Sydney Section; 
Mr. G. Montgomery, of the Melbourne Section; and 
Mr. F. J. Allen, Associate Member. Mr. Allen was 
Inspector of Technical Schools of the Education 


Department of Victoria, and would be visiting tech- 
nical colleges in the U.K., for the Melbourne Section 
hoped that this visit would be of considerable assist- 
ance in making progress with the training scheme at 
the Melbourne Technical College. 

Since the last Council meeting, continued Mr. 
Bowen, he had received two letters from Mr. C. H. de 
Sousa, Chairman of the Bombay Section, who had 
done valuable work in promoting the Institution’s 
interests in Bombay. He had also heard from Mr. 
W. Gwinnett, President of the Australian Cov .cil, 
who reported that in Adelaide the Institutiou had 
secured the support and co-operation of both the 
South Australian Chamber of Manufacturers and 
the University and School of Mines. Mr. Gwinnett 
was very hopeful that by the end of the year, arrange- 
ments would be concluded for the establishment of a 
University course in production engineering. 


Obituary 

The Council recorded with deep regret the deaths 
of the following members, of which they had been 
informed since the last meeting. The Chairman 
made special reference to the late Mr. Tom 
Houghton, Social Secretary of the Birmingham Sec- 
tion for over 16 years, who had done sterling work 
in fostering the interests of younger members in 
Institution activities. 
Members: G. F. Bloomfield; F. H. Doxey; F. E. 
Goodwin; W. C. Glanfield; V. H. Pring; G. Smith. 
Associate Members: C. W. Done; G. A. Grantham; 
T. F. Houghton; J. E. Kelsh; W. J. Lewis; H. Peters; 
R. R. Rees; J. Robinson; E. T. Rudge; H. A. 
Wallace; T. H. Williams. 
Associate : P. Grodzinski. 


Date and Place of Next Meeting 

It was agreed that the next meeting of the Council 
should take place on Thursday, 25th July, 1957, at 
10 Chesterfield Street, London, W.1, at 11 am. 








ELECTIONS AND TRANSFERS 


ADELAIDE SECTION 
As Graduate 
J. Batchelor. 


senegal SECTION 
As we Membe 
H. Whittall; A. G. McKay. 
As i 
J. Mookherjee; L 
R. Hill; P. R. Bergson. 
As Students 


N. J. Christmas; W. C. Pearce; H. Perks; 
L. Tomkinson; D. M. Fellows; R. French: 


H. J. Jindal. 
New Affiliated Firm 
R. Lloyd Ltd. 
Transfers 
From Graduates to Associate Members 


M. H. Cole; E. Brown; P. A. Hill: 


J. A. Leek; J. A. Border. 
From Students to Gr 
M. Clewley: R. J. Clarke; S| K = Maini 
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. J. Allen; J. P. Seward: 


25th April, 1957. 


BOMBAY SECTION 
i Graduate 
C. Shetty. 
aa) Pianioas 
. V. Patel. 
CALCUTTA SECTION 
As Graduates 
D. C. Jain; K. K. Basu. 
As Students 
A. S. Jasuja; A. S. Chopra. 


CANADA SECTION 
As Graduate 
Y. Sokolyk. 
As Student 
R. B. Little 
Transfers 
From A 
O. Harris. 
From Graduates to Associate Members 
R. E. Lister; E. H. Jacobs 


tate MM. h M h 


to 





CARDIFF SECTION 
As Associate Member 
J. Burley. 
Transfer 
From Graduate to Assoc:ate Member 
L. T. Rees. 


COVENTRY SECTION 
a Member 
. E. King 

As "Guaeane 

J. Redwood. 
As — 

T. Evans. 
mails 
From hg to Associate Member 

5. . &. Prowting. 


DERBY SECTION 
As Graduates 


M. Nisbet; J. P. Goodall: J. D. Povah; 


L. Crossley; A. D. Cooper 


As Stu 
I 


Transf 
From 
5, U 
As Gr 
Zz. 
Toca 
From 
H. 
As G 
J. 
As St 
D 


Trans 
From 
WwW. 


As A 
D. 
As / 
R. 
As ¢ 
R. 
Trar 
Frot 
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As_ 
D 

As 
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Tr: 
Fre 


Fr 











As Students 
M. D. Heritage; A. V. Pope; A. G. Peach: 


A. R. Taylor; 
Transfer 
From Student to Graduate 
J. Upton. 


DONCASTER SECTION 
As Graduate 
. Sanders 
Transfer 
From Graduate to Assoc:ate Member 
H. Newson. 


DUNDEE SECTION 
As Graduate 
unter. 
As Stident 
D. A A. Morton 


A. J. Parker; J. A. Moore 


Transfer 
From Student to G 
W. C. O. Strachan. 


EDINBURGH SECTION 
As Graduate 
D. Percy 


GLASGOW SECTION 
As Assoc'ate Members ~ 
. R. B. Hope; C. H. Cocking 
As Associates 
R. P. Dunlop; D. McPhail 
As Graduate 
R. K. Sikka. 


ad 





Transfer 
From Graduate to Associate Member 
W. S. Robertson. 


GLOUCESTER SECTION 
As Graduate 
D. G. Edden. 
a Student 
. A. Millington. 


HALIFAX SECTION 
As Student 
D. Lowe 


IPSWICH SECTION 
Transfers 
From Associate Member to Member 
L. A. Childs. 
From ——— to Associate Member 
A. B. Brook. 
From Student to Graduate 
Bower. 


LEEDS SECTION 


4s Associate Member 
. Prew. 

As Graduates 
C. Wilkinson; B. Stirk; G. tL. Smith 
J. D. Brooke: B. S. Parker 

As Student 
N. K. Follows. 

Transfer 

From Graduate to Associate Member 
P. J. Rothery. 


LEICESTER SECTION 
As Member 
S. R. T. Freeman. 
As Graduates 
L. K. Reeve; P. L. Cross; D. R. Smith 





Transfers 

From Graduate to A iate Memb 
D. E. John 

From Stadeat iin tai 





‘0 
H.C. Clews: J. W. Banks: P. J. Taylor 


LINCOLN SECTION 
As Associate Member 
dD. J. 


Murray. 
Transfers 
From Graduate to Associate Member 
W. Vann. 
From Student to Graduate 
D. Robinson. 
LIVERPOOL SECTION 
As Graduate 
F. Seddon. 
As Students 
R. Shannon: T. Bolton; E. J. Allum: 
C. Ford. 
Transfers 


From Graduates to Associate Members 


A. Evans: J. S. Ellis; J. B. O’Connor: 


J. H. Walmsley. 


LONDON SECTION 
As Members P 
H. R. Daddow; R. H. Moon: A. R. Vickers 
As Associate Members 
E, Ford; F. S. Cooper 


As Graduates 


. G. C. Lander; P. C. Connett; T. Sayed: 
T. D. Cleary; G. Kuruvila: P. B. R. Fuller: 
Drinkwater: 


G. V. T. Strudwick; 
M. J. Armstrong; R. A. Malivoire. 
~~ Students 
C. Roberts; J. Tanner; T. R. Lawrence 
m5 
From Assoc‘ate Members to Members 


W. E. Arnold; P. A. Pointer; J. P. Ford. 


From Graduates to Associate Members 
A. K. Anderson; W. C i 


i. Mountford; A. 


Sg B. J. Thomas. 

From Students to Graduates 
R. T. Sails; S. W. Mathews; K. W. Fossey 
P. Boyd; W. E. Band. 


LUTON SECTION 

As Graduates 

E. G. Sparkes; P. E. Hall; D. J. Walker 
As Student 

M. J. Taylor. 
Transfers 
From Associate Member to Member 

G. P. Brown. 
From Graduates to Associate Members 

I. R. Cantle; W. J. Ingram: G. C. Brandon 
From Students to Graduates 

P. V. Frost; D. S. Bone. 


MANCHESTER SECTION 
As Associate Members 
D. Cohen; M. M. Saha: J. R. Towey 
As Graduates 


R. C. Brewer; P. G. Hardie-Bick: B. Thorpe: 


E. F. Concannon. 
As Students 
G. Hall; G. S. Catterall. 
Transfers 
From Associate Member to Member 
D. H. Pearson. 
From Graduates to Associate Members 


J. Dunkerley; J. Chapman; W. Moore: 
H. Ogden: P. F. Rix: G. C. Smith: 


From Student to Graduate 
By ain. 


MELBOURNE SECTION 

As Graduate 

T. N. Plummer. 
New Affiliated Firms 

Martin Furnace & Eng. Pty. Ltd.: 

W. D. Scott & Co. Pty. Ltd 
Transfers 
From Students to Graduates 

R. Arthur: W. D. Varrenti 


NORTH FASTERN SECTION 


As Graduates 
D. Horsfield: G. G. Tate 
Transfer 
From Graduate to Associate Member 
W. Tindale 


NOTTINGHAM SECTION 
As Graduates 
J. G. Temple: B. Reavill 
a Students 
. B. Read: G. J. Brown: J. M. Forster 


OXFORD SECTION 
Tratisfer 
From Student to Graduate 
P: J; @ibs. 


PETERBOROUGH SECTION 
As Associate Member 
A. Heiser. 
As Graduate 
K. K. Singh. 
As Student 
J. M. Barnes. 
Transfer 
From A 
H. B. Harris. 


cate Mi i 





PRESTON SECTION 
As Graduate 
D. Priestley. 
As Students 
Nelson; D. Hurleston; M. J. Smith 


duate to A tate MM. h 


N. Beardsworth 





5 Gillam; S. Tyes: 
J. Murdoch; K. A. G. Giles; J. Isaacs: 
E. E. . Chambers: 
3 _v: Harding; W. G. Edser; J. G. Brooks: 

F. <A. Ayears; J. V. Courtney: 


READING SECTION 
~ Member 
J. Parnaby. 
Youkilis 
From Graduate to Associate Member 
D. S. Rayfield 


ROCHESTER SECTION 
As Student 
J. W. Browning 
Transfer 
From Student to Graduate 
R. E. Axby. 


SHEFFIELD SECTION 
Transfers 
From Graduate to Associate Member 
G. Shaw - 
, Giidund te CGradent 


From 
G. C. Sharp. 


SOUTH AFRICA SECTION 
As Associate Members 
L. D. Harris; A. Johnston 
As Graduates 
H. A. Reid; H. J. Oates. 


SOUTHAMPTON SECTION 
As Student 
G. C. Pitt. 
Transfer 
From Associate Member to Member 
F. Bloor. 


SOUTH ESSEX SECTION 
As Associate Member 
C. J. Callaghan. 
As Graduate 
H. T. Creffield. 
As Students 
A. T. Humphrey: P. S. H. Irvine; A. Dines; 
P. K. Tikku; W. Mansfield; J. R. Wray. 


SOUTHERN SECTION 
As Graduates 
M. S. Mirza; G. S. Kidd; M. R. Wright. 
Transfers 
From Students to Graduates 
K. J. Webber: J. Davies; M. J. Berry. 


STOKE-ON-TRENT SECTION 
As Graduate 
G. Roberts 
Transfer 
From Graduate to Associate Member 
W. Elliott. 


SWANSEA SECTION 

As Student 

B. Thomas 
Transfers 
From Graduate to Associate Member 

G. R. T. Thorn. 
From Student to Graduate 

H. Parsons. 


WESTERN SECTION 

As Graduates 

C. R. Richardson; A. L. Samuels 
As oe 

. E. M. Haynes. 

male 
From Associate 

G. J. Konried. 
From Graduates to Associate Members 

R. J. Parkhouse; N. D. Humphrey: 

R. A. Powell. 


Fro ae Stains Pe ee 
. H. Powell. 


WOLVERHAMPTON SECTION 

As Graduates 
B. F. Smallwood; W. T. Bagley; N. Bamford; 
E. G. Fieldhouse. 

As Students 
A Green: K. J. Roberts. 

Transfers 

From Associate 
W. B. Pamment. 

From Graduates to Associate ae ge 
H. E. Martin-Leake : . C. Justice; 
P. A. Clennell. 


WORCESTER SECTION 
As Graduate 
D. W. Burbage. 
As Student 
B. K. Reeve. 





MA ~ rv hb 


to 








Mw h MM. h 


to 





NO SECTION 
As Member 
J. Weiler. 
As Associate Members 
. §. Laszlo: H. Gibbons; G. Floreani: 
J. J. F. Edward. 
Transfer 
From Associate 
J. Merkine 


MM. h AA, h 


to 
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FORMATION OF 


MATERIALS HANDLING GROUP 


Terms of Reference and Proposals adopted by Council, 25th April, 1957. 


Terms of Reference 


The Group shall :- 


o 


wow 


provide a central forum for those members of 
the Institution having a special interest in 
Materials Handling. For this purpose Materials 
Handling shall be defined as : 


the study of the handling or other movement 
of materials before, during, or after processes 
in every type of industrial activity. This 
study shall be directed particularly to mini- 
mising and mechanising such movement; 


organise conferences and lecture meetings, en- 
courage the writing of original Papers, prepare 
case studies for publication, establish working 
parties and in other ways stimulate interest in 
and build up a body of knowledge of Materials 
Handling directly or by liaison with other 
bodies ; 


advise the Council and Committees of the 
Institution on matters relating to Materials 
Handling; 


recommend to Council the appointment of 
Institution representatives to other bodies 
concerned with Materials Handling; 


through the Education Committee, act as a 
consultative body on educational matters re- 
lating to Materials Handling. 


Proposals 


U 
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That the Council should establish a specialist 
Group on Materials Handling. 


That the Group should be constituted under the 
provisions of Article of Association No. 46. 


That the terms of reference should be those set 
out above. 


That the existing Materials Handling Sub- 
Committee should be the first Committee of 
the Group, and that the present Chairman of 
the Sub-Committee should be the first Chairman 
of the Group, and thereafter the Group 


wow 


10 


Committee should be elected in the same 
manner as Standing Committees. 


That, to begin with, membership of the Group 
should be limited to those members of the 
Institution who undertake to contribute to the 
work of the Group. (It is envisaged that at 
some future time membership might be 
restricted to those holding some special 
qualification in Materials Handling.) 


That the Group should conduct its activities 
through the existing Section and Reg‘onal 
organisation and that each Section Committee 
and each Regional Committee should appoint 
a representative or corresponding member as 
Group liaison officer. Where this representative 
or corresponding member is not a member of 
the Section or Regional Committee, he should 
be entitled to attend meetings of the Committee 
when matters affecting the Group are to be 
discussed. The representative or corresponding 
member should be responsible for the format’on 
of sub-groups or other local activity as may be 
required. 


That communication with the general body of 
Institution members should be via the Journal. 


That the Group should have access tg the 
Council and should receive guidance or 
directives from the Council via the Chairman 
of the Research Committee. 


That’ within the conditions imposed by the 
touncil the Group should make its own rules 
for the regulation of its work. 


That the Chairman of the Group or his alter- 
nate should ex officio be a member of the 
Research Committee. 


That the Headquarters secretarial services 
should be available to the Group in accordance 
with the established practice of the Institution. 


That the principal activities of the Group should 
be financially self-supporting, but that the Group 
should submit a budget to the Finance and 
General Purposes Committee each year. 





a 
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EXTRACTS FROM 
REGION AND SECTION QUARTERLY REPORTS 


EAST AND WEST RIDINGS REGION 


Halifax and Huddersfield 


Much importance has been attached to the recent plea 
for more original Papers to be prepared for presentation to 
Sections and for possible publication in the Journal. It is 
the intention of the Chairman of the Halifax and 
Huddersfield Section to bring this matter to the notice of 
all members of the Section and to endeavour to stimulate 
interest in the matter. One Paper has already been read 
and submitted to the Papers Committee. 

Unfortunately, this month has seen the postponement of 
the Dinner and Dance which was to have been held in 
Huddersfield. Plans are going ahead to hold this function 
in October. 

Miss Bottom, who has for many years carried out the 
duties of Section Honorary Secretary very ably, has indicated 
that she wishes to retire from the position. All members 
of the Institution who know Miss Bottom, will appreciate 
that the Section has lost a very competent Secretary and 
the Institution a very enthusiastic worker. 


Leeds 


The Annual General Meeting was held in March when 
the following officials were appointed for the 1957/58 
session: H. Crompton (Chairman); L. Rigg (Vice-Chairman) ; 
J. L. Townend (Honorary Secretary); W. Armstrong, 
J. Horn, C. G. Robinson, R. Pettigrew, J. E. Hill 
(Committee). The Graduate Section have elected the 
following officials: R. C. Taylor (Chairman); J. Keightley 
(Honorary Secretary); D.. Rose, T. Robinson, E. Bullock, 
W. Shilton (Committee). 

‘Thanks were expressed by the meeting to Messrs. S. G. 
Haithwaite, G. Hayes and K. Jones, the retiring members 
of the Committee, for their work in connection with the 
Institution and the Leeds Section in particular over the 
past years 

The Annual Dinner has been arranged for Saturday, 
13th April, when it is hoped that the President, Mr E. W. 
Hancock, M.B.E., and the Secretary, Mr. W. F. S. Woodford, 
will be present along with many distinguished guests, 
including the Lord Mayor of Leeds, Alderman T. A. 
Jessop, and the Vicar of Leeds, The Rev. C. B. Sampson. 

The Graduates have held three very successful works 
visits, which have helped to revive interest in the Section. 


Sheffield 

The Sheffield Section Committee’s main interest during 
the last few weeks has been the George Bray Memorial 
Lecture, held in the City (Memorial) Hall on 18th March, 
when Mr. Stafford Beer, Head of the Department of 
Operational Research and Cybernetics at United Steels Ltd., 
presented a Paper on “ The Scope for Operational Research 
in Industry”. Mr. Beer, who began his work on 
Operational Research during the War, is recognised as an 
expert in this field, and has many publications to his credit. 

Mr. Beer had on view two Stochastic Analogue Machines 
which were demonstrated during the Paper to illustrate his 
points regarding models, and which were the centre of 
interest after the meeting. 

The President of the Institution, Mr. E. W. Hancock, 
M.B.E., presided over the meeting and it is gratifying to 
record that over 600 people were present, including many 


notable personalities from industry and education and 
research establishments. Mr. Hancock entertained the 
speaker and 30 guests to supper at the Grand Hotel to 
conclude an instructive and successful evening. 


EASTERN REGION 


Ipswich and Colchester 

Three lecture meetings have been held during the quarter, 
and in January, Mr. E. W. Roper presented his Paper 
‘“ What is the Key to Increased Production ? ”. 

In February, Lt.-Col. J. F. Rice, M.B.E., R.E.M.E., gave 
a most interesting Paper on “ Production Methods in Large 
Scale Jobbing Work”. ‘This was well supported by slides 
and other illustrations and clearly demonstrated the 
organisation and work of engineering in the Army. In 
March, Mr. L. Stubbs, Divisional Organiser, A.E.U., 
delivered a very interesting lecture on “ Trade Unions and 
Productivity ”’. 

At the Annual General Meeting, which preceded the 
March lecture, the Section Officers and Committee Members 
were elected for the forthcoming year. 


Norwich 

The activities of the Norwich Section have been restricted 
during the last quarter by petrol rationing and for this 
reason the Regional Lecture Meeting had to be cancelled. 

A joint lecture meeting with the Norwich Engineering 
Society was held on the 20th March, when a lecture was 
given by Mr. W. D. Chaplin, A.M.I.Mech.E., of Cranes 
(Dereham), Ltd., on “The Design of Road Transporters 
for Loads of Over 100 Tons”. With lantern slides and 
film, the lecturer showed how these mammoth vehicles were 
designed to act as large mobile lifting jacks as well as being 
trailers. The lecture was most interesting and informative 
and was enjoyed by all who attended. 


MIDLANDS REGION 


Birmingham 

In January, the lecture “Modern Techniques in 
Presswork” by Mr. J. A. Grainger, A.M.I.Prod.E., was 
very well attended and proved to be a fascinating experience, 
as Mr. Grainger introduced the audience into the techniques 
of hydroforming and flow turning. The film “ Transfe1 
Presses’? by Verson Allsteel Press Co., Chicago, and dis- 
cussion by Mr. J. Dodd, followed to round off the evening. 

In February, a lecture on “ The Measurement and Use 
of Welding Costs” was given by Mr. A. G. Thompson, 
and in March a Paper “ Modern Techniques in Diecasting 
Practice’ by Mr. J. Bailey completed the session’s lecture 
programme. 

The Annual Dinner-Dance was held in February and 
again well over 250 attended. The principal guests were 
the City Engineer, Sir Herbert Manzoni, and the President 
of the Institution, Mr. E. W. Hancock, M.B.E., who took 
this opportunity of presenting the Hutchinson Medal 
awarded to Mr. J. H. Bailey, A.M.I.Prod.E., during the 
War years, this matter until now having been overlooked 
owing to circumstances prevailing at that time. 

The Sections Social Programme has once again met with 
overwhelming success and it is with deep regret that the 
death of the Honorary Social Secretary, Mr. T. F. 
Houghton, is reported, 
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The Conference, ‘“‘ Tooling Tomorrow’s Production”, will 
be held in May at the Botanical Gardens, Edgbaston, 
Birmingham. It will be a comprehensive programme and 
will cover tooling in all its aspects. Leading specialist 
speakers have been drawn from all parts of the country 
to present delegates with the most up-to-date information in 
each subject. 

The Section is pleased to note that the Graduate Section 
will be submitting six candidates for the Chairman’s Prize 
in the Annual Short Papers Competition. This will be held 
in April. 


Coventry 


Both the January lecture on “ Precision Castings” by 
Dr. D. F. McVittie, and the February lecture, “ Case 
Hardening Processes” by L. G. W. Palethorpe, attracted 
good attendances despite the petrol rationing, and is most 
gratifying to the Committee. The lectures were followed 
by interesting discussions and many questions were com- 
petently answered by both lecturers. 

Applications for membership for both the Graduate and 
Senior Sections continue to be maintained. 

The Annual Dinner-Dance has been arranged to take 
place on Friday, 11th October, 1957. Arrangements are 
progressing satisfactorily. 


Wolverhampton 


A lecture meeting has been held in each of the last 
three months. In January, Mr. Peter Spear, B.Eng., 
Grad.I.Prod.E., lectured on “ Industrial Research” ; and 
in February, Mr. P. G. Pentz, B.Sc., spoke on ‘“ Making 
Jigs, Tools and Moulds in Epoxide Plastics” at Dudley. 

The March lecture by Mr. R. G. Hamilton on “ The 
Application of Oil Hydraulics to Production Methods” 
followed the Section Annual General Meeting. 

Mr. G. A. Firkins has been re-elected Section Chairman 
and Mr. R. J. Sury Section Honorary Secretary for the 
coming year. All members of the Committee who were due 
to retire were re-elected. Mr. L. Smith, of the Wednesbury 
Technical College, will join the Committee and also two 
previous Graduate Chairmen, Mr. E. J. Connelly and Mr. E. 
Springthorpe. 

The outstanding event of the last quarter was the 
Section Dinner in honour of the President, Mr. E. W. 
Hancock, M.B.E. It was considered that since Mr. Hancock 
was a founder member of the Section and its first Chairman, 
a Dinner in his honour would be a very fitting gesture. 

Despite the difficulties of petrol rationing the Dinner was 
a great success and attended by 35 members. Several 
members of the original Committee were present, including 
Dr. W. A. J. Chapman, Mr. F. C. White and Mr. H. C. 
Knott. 


NORTH MIDLANDS REGION 


Regional Report 


In the last quarterly report it was stated that a one-day 
Conference would be held at Lincoln on Saturday, 25th May; 
Owing to the uncertainty of the supply of petrol and 
other means of transport, this has now been postponed to 
Saturday, 14th September. 

The subject chosen for this year’s Conference is 
““ Challenge of the Atomic Age to the Production Engineer ” 


Leicester 


Three very interesting and instructive lecture meetings 
have been held during this quarter. 

The December lecture on “ Training New Operators” 
was combined with a works visit to N. Corah (St. Margarets) 
Ltd., where the Training Manager, Mr. F. Baxter, gave a 
most interesting lecture. 

Messrs. R. A. Bishop and A. Brown gave the January 
lecture on “ Materials Handling for the Small Firm”. Mr. 
Bishop spoke on the use of “Truck Methods” and Mr. 
Brown on the “ Ohrnell System ” 

Mr. S. J. Gielnik, who was to give a lecture after the 
Annual General Meeting of the Section, was unfortunately 
taken ill and Mr. A. G. Simms, of the Leicester College of 
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Commerce, gave a most interesting lecture to an 
appreciative audience. 

The Committee wish to express their thanks to all 
lecturers for their efforts in preparing the Papers and for 
the expert answers to the many questions put to them at 
the discussions. 

At the Committee meeting held in March, Mr. T. R. 
Bennett, who is one of the Joint Honorary Secretaries of 
the Loughborough College Student Section, was in atten- 
dance. It is hoped that this will result in closer liaison 
between the two Sections. 


Lincoln 


Since the last quarterly report two lecture meetings have 
been held. The first lecture meeting was held in January 
when Mr. Moorhead, of F. B. Trethewey Ltd., gave a talk 
on the “ Philosophy of Incentives ” 

The second lecture meeting was held in February when 

J. A. Stokes, of B.T.H. Limited, gave a talk on 
“Electronic Control ”. 

These were two exceJlent Papers and were well received 

with very lively discussion afterwards. 


Nottingham 


In January, engineering apprentices from local industry 
were invited to attend a specially arranged meeting with 
the object of discussing several aspects of production 
engineering. ‘The subjects discussed were: The First Law 
of Production ; The Production Engineer’s Responsibility 
to the Community; The Components of Production ; 
Communications in Production. These subjects were 
introduced, respectively, by Messrs. E. Barrs, G. H. Rippon, 
B. A. Green and F. Limb, all members of the Institution. 
At the invitation of the Section Chairman, refreshments were 
provided for all present. The meeting, which stimulated 
interest among the apprentices in the Institution, was con- 
sidered to be a huge success. 

The session will close with a visit to the Vauxhall Motor 
Company’s new factory at Dunstable. This will be a whole 
day outing, and there is very indication that the attendance 
will be large, and it will be a fitting conclusion to a very 
successful session. 


Peterborough 


The Peterborough Section was privileged to have the 
Secretary of the Institution, Mr. W. Woodford, and 
the Chairman of the Membership Committee, Mr. F. 
Woodifield, attend a special Committee meeting held in 
Peterborough in January. 

Many points were raised and discussed on the interpreta- 
tion of the Articles of Association in relation to new 
applications for membership, and it is felt that the Peter- 
borough Section Committee now have a much better under- 
standing of the responsibilities and factors influencing the 
Membership Committee. 

Two lectures have been held so far this year ; the first on 
“The High Cost of Low Overheads” was given by Mr. 
- H. Starr in January ; and the second by Mr. A. N. Gent 

“The Use of Rubber in Engineering” in February. 

 decamananeaen for a social outing in June are now being 
made. 

The Peterborough Chairman is arranging for a 
‘“Chairman’s Informal Dinner Party” to be held in March, 
and from the response so far indicated, this should prove 
to be a highly successful evening. 


NORTH WESTERN REGION 
Regional Report 


The Third North Western Regional Dinner was held at 
the Midland Hotel, Manchester, in February and was 
attended by 144 members and guests. The Principal Guests 
were: The Lord Mayor of Manchester; Mr. H. G. Gregory, 
Chairman of Council; Dr. B. V. Bowden, Principal, 
Manchester College of Science and Technology ; ; and Mr. 
W. F. S. Woodford, Secretary of the Institution. 

It was agreed by all those present that this year’s function 
was the best so far held in the North Western Region, 
thanks to Mr. J. G. McLean, of the Manchester Section. 
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Liverpool 


In January, 13 professional organisations were invited 
by the Liverpool Section to a meeting to discuss matters 
of common interest. Twelve of these organisations, includin 
the Institution, were represented and discussion revolve 
mainly around lecture meetings. It was pointed out that 
many of the lectures which were not well attended, were 
often duplicated by organisations and presented problems 
where members belonged to one or more organisations and 
meetings were held on the same day. It was agreed that 
more joint lectures would ease the position and would enable 
more authoritative lecturers to be invited. By joint con- 
sultation programme dates could be better organised ; a 
joint publication of lectures held in the area should be 
considered. A further meeting was arranged to take place 
in March to allow the representatives to report back to 
their committees. 

In January, a joint lecture was held with the Society of 
Instrument Technology at Chester. This was a talk and 
films by Mr. J. A. Sargrove on ‘“‘ Automatic Inspection 
and the Anatomy of Conscious Machines” and was attended 
by 100 people. Unfortunately, the February lecture was 
cancelled owing to the illness of the lecturer. The last 
lecture of the session was given by Mr. C. F. Brocklesby on 
‘Ultrasonic Machining of Hard Materials” and 36 visitors 
and members attended. The talk was illustrated beforehand 
with an excellent film explaining the principles involved. 


Manchester 


The January lecture, entitled “Rocket Propulsion and its 
Application”, was given by Mr. J. Humphries, of the 
Ministry of Supply, R.A.E., Rocket Propulsion Department. 
A most interesting discussion followed with Mr. Humphries 
giving his impression of how space travel experiments in 
the future would be carried out. 

The February lecture was entitled ‘“ Application of the 
Computer in Management Control”. ‘This is the first of 
two Papers of the Symposium, which has been organised 
in conjunction with Dr. Bowden, of the Manchester College 
of Science and Technology. Members and visitors who 
had had experience with the problems in computer installa- 
tions helped to make the discussion very enlightening. 

Mr. Tom Fraser, O.B.E., a very old member of the 
Manchester Section and an ex-member and President of 
the Section Committee, died on Christmas Day. The 
Committee paid tribute to him before the Committee 
meeting held in January. (An appreciation of Mr. Fraser 
appeared in the February Journal.) 


Manchester Graduate 


The January lecture on ‘“ Inspection as a Management 
Function” was given by Mr. J. W. Wright, M.A., of the 
Industrial Administration Department of the Manchester 
College of Technology. ; 

The February lecture, which was to have been Den 
by Mr. D. H. Turnbull, had to be cancelled and Mr. H. G. 
Gregory, Chairman of Council, was kind enough to suggest 
that Mr. H. Eidsforth, a member of his company’s staff, 
should give a Paper on “Envelope Tooling as Applied 
to Airframe Construction”. This proved to be a very 
interesting lecture. 

Several works visits have been held during the quarter 
under review. 


Preston 


The third lecture of the winter session, held at the College 
of Further Education, Accrington, in January, was given 
by Mr. R. W. Jones, who spoke on “ The Manufacture and 
Application of Ball and Roller Bearings”. The lecture 
was illustrated by slides and films. The lecturer’s easy 
manner and obvious knowledge of his subject was greatly 
appreciated by a well attended meeting and a_ lively 
discussion ensued, ; 

The February lecture meeting was held at The Harris 
College of Further Education, Preston, before an excellent 
attendance. The lecture, “Cutting Tools — Application 
and Research”, was given by Mr. M. O. Short, B.Sc.(Eng.), 
Grad.I.Prod.E., and was illustrated by slides. The lecturer’s 
informal approach to the subject, drawing mainly upon 


his own personal experience in this field, brought a ready 
response from the meeting and an excellent discussion 
resulted. 

The co-operation of educational establishments in granting 
lecture facilities and encouraging attendance of production 
engineering students and staff is greatly appreciated. 


Stoke-on-Trent 


In spite of the petrol rationing, the attendance at lectures 
throughout the winter months i been quite satisfactory. 
Three excellent lectures have been held. 

In January, Mr. A. W. Marshall gave a well-illustrated 
lecture on “ Production of Watches in Britain Today”. The 
February lecture was given by Mr. A. E. Cowlishaw on 
‘“ Tooling for Automation ”, and was likewise well illustrated. 
The final lecture of the season was given in March by 
Mr. D. W. Collier on “Human Relations in Industry ” as 
applied by Cadbury Bros, 

At all three lectures there was a lively discussion clearly 
indicating that the subjects were well received. 

The Section Annual General Meeting was held in March 
and it is gratifying to note a small increase in the Section 
Membership over the previous year. 


SOUTHERN REGION 
Oxford 


The first lecture meeting in the New Year was held in 
the Town Hall, Oxford, in January, on “The Use of 
Rubber in Engineering” and was given by Mr. A. N. 
Gent, B.Sc., of the British Rubber Producers Research 
Association. 

There was a very good attendance and the lecture was 
extremely interesting, being well supported by film and 
slides, followed by a most interesting discussion. 

In February, a very well attended joint meeting was held 
with the Institute of Cost and Works Accountants. Mr. 
W. E. Stanley gave a Paper on “ Material Control”, 
illustrated with a number of slides showing various types of 
charts, etc., dealing with the control and movement of 
material, and a lively discussion developed later. 

The next meeting took place, in February, at Witney, by 
invitation of the Principal, Mr. E. A. Chilcott, B.Sc. There 
was a gratifying attendance of members and visitors from 
the various industries in the district and they heard an 
extremely interesting lecture on “Tube Work and 
Manipulation ”’ given by Mr. L. C. Hackett, Technical 
Director, Accles & Pollock Ltd. It was well illustrated by 
slides, and a wide selection of samples of various types of 
tube work was displayed during and after the lecture. The 
discussion which followed showed a very lively interest. 

This was the last lecture of the 1956/57 season, and 
looking back over the full series the experience gained has 
shown the desirability of, and most heartening response to, 
the policy of taking some of the lectures to towns outside 
the centre of Oxford. Aylesbury, Banbury and Witney 
has thus been able to enjoy some most interesting meetings, 
attendances at which have clearly indicated the appreciation 
of the local members. Also, the joint meeting with the 
Institute of Cost and Works Accountants this year, being 
the third occasion of this joint effort, has confirmed the 
usefulness and pleasure of co-operating with other technical 
bodies in the area and the Section look forward to con- 
tinuing this in future sessions. 


Reading 


The Section had the pleasure of listening to a most 
enjoyable lecture given by Mr. K. V. Trotter, one of the 
Committee members. This was a happy start to the 
Committee’s efforts to get a Section member to give a 
lecture to encourage local untapped talent. 

The Annual Reading Section Dinner took place in March 
and was a very successful evening attended by more than 
50 members and guests. The Section was honoured by the 
presence of the President, Mr. E. Hancock, M.B.E. 
Among other guests was Mr. W. F. S. Woodford. 

Musical entertainment was commendably augmented by 
Mr. Richardson, Mr. Mott and Mr. Waterhouse. 
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SCOTTISH REGION 
Dundee 


The only lecture meeting this quarter was addressed by 
one of the Section Committee members, Mr. H. G. 
Bottomley, A.M.I.Mech.E,, A.M.1.Prod.E., Chief Design 
Engineer with Messrs. Douglas Fraser and Sons Ltd., 
Arbroath. 

Mr. Bottomley dealt with his subject in a quiet, confident 
manner, and the general effect was stimulating. The 
emphasis of the lecture was on the design field, and he 
dealt in turn with materials, component control and machine 
design, not forgetting a commonsense approach to mainten- 
ance and service. 

Information received from the Technical College indicates 
that almost complete facilities will be offered for training 
in Production Engineering next year. The Department 
name has been changed leas Mechanical Engineering to 
Mechanical, Civil and Production Engineering. Higher 
National Certificate classes in Production Engineering, with 
endorsements, will be offered to both part-time, day and 
evening students, while Mechanical Engineering students, 
also part-time day and evening, will be able to take subjects 
with a Production Engineering bias, such as Workshop 
Technology, Advanced Metrology, Machine Tools and 
Metallurgy. 

While there is still no Diploma in Production Engineer- 
ing, all full-time students deal with some aspect of the 
subject in each of their three years. The position is now 
clear. Courses are available therefore, the onus is on 
prospective students and employers to take advantage of 
them. 


Glasgow 


The Section lecture programme for 1956/57 has now 
been completed and an average of 40-50 people have 
attended each meeting. Also two lively discussions were 
held on the subjects “ Hydraulic Systems” and “ Method 
Study ” 

At the Section Annual General Meeting resignations were 
tabled from Messrs. W. Buchanan and H. Gardner, both 
of whom had served on the Section Committee for many 
years. 

The Committee have met on four occasions and a satis- 
factory number of applications have been dealt with. There 
has been a marked number of Student and Graduate 
members elected and the number of junior members now 
attached to the Glasgow Section is quite appreciable. 

Consideration has also been given to the lack of suitable 
Papers for publication being presented in Glasgow and 
every endeavour will be made by the Section Committee 
to get at least one new local Paper each session, which 
is suitable. 


SOUTHERN REGION 
Rochester 


This was the first working year of the new Graduate 
Section, whose Committee has done sterling work, ably 
supported by the Senior Committee. 

Lectures and Works Visits were arranged and extremely 
well supported, and there was a steady intake of new 
members. It has altogether been a very successful season 
for the Graduate Section. 

The Senior Section’s series of Lectures were of good 
quality, and steps are being taken to meet the requests of 
the Papers Committee in omgery directions. 

The retiring Chairman, Mr. T. Cottingham, has done 
a first-class job in his two years of office, and has now 
fortunately recovered from a long illness. The Section 
are also happy to report that Mr. Gleeson, who has been a 
Committee Member since the formation of the Section, 
and also a past Chairman, is much improved in health. 
It is hoped to have the benefit of their services for a long 
time to come. 

The Annual General Meeting was well supported, and 
the subsequent film evening was a great success. 
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Wherever possible, members have supported Regional 
Meetings and functions, but distance and other commit- 
ments prevents fuller support. 


South Essex 


Since the beginning of the year two lecture meetings 
and an Annual General Meeting have been held. At the 
January Meeting the President, Mr. E. W. Hancock, M.B.E., 
visited the Section, when Mr. D. Williamson delivered 
his Paper on “ Electronic Computer Control of Machine 
Tools ” This Meeting attracted a large audience, the 
largest the Section has had in Chelmsford. The 
members were very grateful to Mr. Hancock for sparing 
so much of his valuable time to pay this visit. At the 
Annual General Meeting the Officers for 1957/58 were 
duly elected and a lively discussion took place on the 
future activities of the Section. 

The Secretary was once again able to report that the 
Section had been economically run and that expenditure 
had been held within the budget. 

The nomenclature of this Section was discussed at the 
Annual General Meeting and it was unanimously agreed 
that the Section should retain its present name until new 
Sections were formed in the district of South Essex when 
this matter should be brought up for further consideration. 


SOUTH WESTERN REGION 
Cornwall 


The winter programme 1956/57 has consisted of three 
lecture meetings and one film evening. These activities 
have been well supported and members have derived much 
benefit. 

In October, Dr. H. S. Hedges, Director of the Inter- 
national Tin Research Institute, Greenford, presented a 
Paper “ Organo-Tin Compounds in Industry”. A _ discus- 
sion of great length ensued, as this Paper was of great 
importance and interest in tin-producing Cornwall. In 
November ‘“‘ Modern Jig Boring Technique” by Mr. R. H. 
Reddy of Messrs. Société Genevoise & Co. Ltd., attracted 
a large gathering and once again a discussion was very long. 
This Paper was supported by sound films. 

Early in January a film evening was presented by Mr. 
B. V. Harris, Grad.I.Mech.E., of the Esso Petroleum Co., 
the subject being “Friction and the Production of Modern 
Lubricants and their Applications ” 

The highlight of the winter programme was a _ joint 
meeting with a special short course at the Cornwall 
Technical College, when members combined with the 
inaugural meeting. The subject was ‘“ Automation” and 
the arrangements were made by Mr. Frank Hawke, 
A.M.I.Prod.E., and Mr. F. A. Cheshire, A.M.I.Prod.E. 
(Cornwall Section Secretary and Committee member). The 
speaker was Mr. Frank G. Woollard, M.I.Mech.E.., 
M.I.Prod.E. who read his Margate Conference Paper, 

‘“Machines in the Service of Man” The method of 
presentation was unique, use being made of tape record- 
ings. This should open new fields to isolated Sections and 
their demand for high level Papers. The Section is deeply 
indebted to Mr. Woollard and to Mr. D. H. Bramley, of 
the College of Technology, Birmingham, for their kind 
help and assistance in preparing the recordings. 

Much disappointment was shown when the Section Com- 
mittee very reluctantly cancelled the Compressed Air 
Conference arranged for Easter, 1957, owing to the petrol 
shortage. However, arrangements are now being made for 
Easter, 1958, and everyone may rest assured that if anything 
the high level of the Papers arranged for 1957, will be 
improved upon in 1958. 


Western 


The Committee are very glad to see that the Council 
upheld their opinion regarding the Certificate of Member- 
ship and that a Sub-Committee has been formed to improve 
the position. They were also favourably impressed by the 
Institute of British Foundrymen, who are already a 
Chartered Institute, approaching them with a request that 
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they should be allowed to use the Institution’s examination 
regulations as a means of qualification for entering into 
their own Institute. This request has been passed to Head 
Office. 


The lecture given by Dr. Tyte from the Research 
Department of the National Coal Board was very interesting, 
and from his remarks it was obvious that research in this 
industry has still a long way to go. The lecture given by 
Mr. Woodley on “ Automation’? was well attended and 
was most stimulating. Discussion ranged over a variety of 
subjects. 

The Section were also very pleased to be invited by the 
Bristol and Bath Productivity Council to join with them 
and the Institute of Works Managers in attending the 
lecture which was given by Mr. B. H. Dyson, which proved 
most interesting and was very well attended. In fact, the 
Vice-Chairman expressed the view that it was the best 
lecture on Production Engineering which he had heard. 

The 1957 winter session is ending with a Film Show at 
the Bristol Aircraft Company’s Weston factory. This is the 
second year the Section have gone to Weston and are 
assured of a warm welcome, 


Western Graduate 


The Section had its most successful lecture this season 
in January, ‘Consistency in Glass Fibre Reinforced 
Moulding” given by Mr. J. Rees. The Paper included 
description of a method for mass producing car bodies in 
“Glass Fibre’ by injection moulding. 

The Committee has been trying to increase the numbers 
attending their lectures: at present a “news letter” 
announcing each lecture is being circulated, together with a 
letter of welcome to each member joining the Section. 


WELSH REGION 
Swansea 


This Section has again arranged a lively session of 
interesting and varied lectures. 

The examination of membership applications continues 
to rouse the keenest interest and in this connection Messrs. 
J. Williams and D. L. Davies visited Cardiff on the occasion 
of the visit by Messrs. F. Woodifield and W. F. 
Woodford, when the subject was very well considered. 
Preliminary discussion has been heard regarding the pro- 
posed Conference by Welsh Region and from the many 
interesting points of view which emerged, any consequent 
programme should be a sparkling affair. During this past 
session the Committee was pleased to submit a contribution 
to the Institution’s investigation on Material Utilisation, 
for consideration by the appropriate case study group. In 
view of the impending election of the Committee for 
1957/58, detailed preparation for next year’s programme 
has not yet received serious consideration. 

There still remains however, an item which should be of 
considerable interest to local members, and that is the 
occasion of the visit to Girlings Ltd., at Cwmbran when 
Swansea and Cardiff combine. This visit should provide 
an interest packed occasion, with the added attraction of 
being able to again meet friends from Cardiff. 


SECTIONS OUTSIDE THE UNITED KINGDOM 


Adelaide 


The first Committee meeting in 1957 was preceded by a 
Dinner at the Richmond Hotel. There was a full attendance 
of Committee members, who were able to complete plans 
for the progress of the Section. 

The Education Sub-Committee report that they have 
obtained the full support of The Chamber of Manufacturers 
in efforts to establish a Technological Degree course in 
Production Engineering, at The Adelaide University. There 
is every indication that this will be established in 1958, as 
a vast amount of work has been done by our Committee 
and the Syllabus has already been submitted and agree- 
ment on most detail achieved. 


One general meeting was held in February when the 
subject was “Observations and Impressions of the Engin- 
eering Industry in U.K. and Continent”. 


Caleutta 


‘Two lecture meetings were held in February, 1957. A 
talk entitled “S.G. lron—- A Versatile Engineering Metal ” 
was given by Mr. W. W. Braidwood, of the Mond Nickel 
Co. Ltd., on 8th February. Mr. J. L. Harrison, Technical 
Adviser, Iron and Steel Processing, British Oxygen Gases 
Ltd., gave a talk on “A General Survey of the Use of 
Oxygen in Iron and Steel Making” on 22nd February. 
The lectures were quite interesting and so was the dis- 
cussion that followed. 

Two Section Committee meetings were held during the 
quarter under review. 


Melbourne 


There have been no meeting activities of the Melbourne 
Section during the last quarter as this is the normal period 
of recess. 

During this time, however, the Committee has met several 
times and a most interesting programme of lectures and 
works visits for 1957 has been arranged. 


Melbourne Graduate 


The Committee meeting was held in January, at which an 
alteration to the 1957 programme was made. The pro- 
gramme now reads:- 

June 19th-— Works Visit, Martin & King Limited. 

_ July 9th — Lecture with the Graduate Section, Institu- 
tion of Engineers, Australia. 

The first general meeting for 1957 will be in the form 
of a works visit on 27th March. 

_No General meetings have been held since the submis- 
sion of the last report and, except for a Committee meeting, 
the Section has been in recess. 


South Africa 


As is usual in South Africa no meetings were held in 
January. 


On the 7th February, Mr. A. R. J. Simon, of Climax 
Rock Drill and Engineering Works Limited, presented an 
extremely interesting Paper ‘‘ The Application of Pneumatics 
in Production Engineering”’. This lecture which was well 
presented was attended by a small number of members and 
friends, probably owing to the fact that many members 
were still away on holiday. 

The second meeting of the year took the form of a visit 
on 13th February, to the Stanley Motor Car Assembly 
Plant at Natalspruit, just outside Johannesburg. The mem- 
bers present agreed that this visit was a most interesting one, 
at which all the stages of the assembling of various types of 
motor cars was seen and explained. 


The third meeting of the new year was a lecture by Mr. 
T. Oerder, Chief Engineer, ASEA Electric South Africa 
(Pty.) Ltd. This lecture, held on the 7th March, proved 
to be extremely interesting and was much better attended 
than the February meeting. 

Sydney 

The Committee held its first meeting of 1957 in February 

with a full agenda 


cently, Pag: resignation of Mr. A. Welsh as Honorary 
Secretary, Mr. K. G. Slorach was appointed. Mr. Welsh 
continues to serve as a member of the Sydney Section 
Committee. 

This year’s lecture programme covering a variety of 
interesting subjects got off to a good start at the March 
meeting with a talk on “Some Aspects of Apprenticeship 
and Engineering Training in Western Germany”, given by 
Mr. A. E. Newcombe, M.I.Prod.E., of the Sydney Section 
Committee, who recently visited Western Germany. 
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news of members 





Colonel B. A. Austin, Member, has recently retired 
from R.E.M.E. and has been appointed Chief Engin- 
eer to Isotope Developments Limited, Reading. 


Mr. H. M. Cooper, Member, who was until recently 
Director of the Melbourne Branch of Alfred Herbert 
(A’asia) Pty Limited, has now been transferred to 
the Sydney Office as Sales Director. 


Mr. K. W. Findley, Member. has been elected 
President of the South African Institution of Welding 
for 1957. Mr. Findlay is Managing Director of 
Calorie Corporation (Pty) Ltd., Johannesburg. 


Mr. E. F. Gilberthorpe, Member, has _ been 
appointed Manager, Project Engineering. with Bristol 
Aircraft Limited. He is Past Chairman of the 
Western Section of the Institution. 


Mr. Peter B. Higgins, 
Member, has been elected 
President of the Association 
of Bronze and_ Brass 
Founders. Mr. Higgins is 
Managing Director of York- 
shire Engineering Supplies 
Limited. Leeds, and deputy 
Chairman of Jonas 
Woodhead & Sons Limited. 





Mr. R. Kirchner, Member, has been elected Chair- 
man of Council of the Institute of Sheet Metal 
Engineering. He is Joint Managing Director of 
Arnott and Harrison, Limited, and is also a director 
of Omes, Limited, and Crawford Collets, Ltd. Mr. 
Kirchner has served for 16 years as a member of 
Council of the Institution of Production Engineers, 
was Chairman of the Technical and Publications 
Committee, and is also a Past President of the 
London Section. In 1938, he was awarded the 
Institution’s Medal for the Best Paper by a Member. 


Mr. J. O. Knowles, Member, a Director of Metal 
Industries limited, and Hon. President of Brookhirst 
Switchgear Limited, has been elected Chairman of 
Council of the British Electrical and Allied Manu- 
facturers’ Association for the current year. 


Mr. W. J. Mason, C.B.E., Member. late Director 
of Ordnance Factories, Pakistan, has been appointed 
Deputy Adviser, Ordnance Factories, Pakistan 
Government. 
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Mr. H. R. Newman, Member, General Manager of 
the Butterley Company Limited, has now been 
appointed to the Board. 


Mr. John Paisley, Member, has been appointed 
Joint Managing Director of Messrs. Eastwoods 
Limited, London. 


Lt. Col. A. G. Pirie, Member, has recently retired 
from military service and has taken up a production 
appointment with Stewarts & Lloyds Limited. 


Mr. E. L. Tuff, Member, Director of The Pro- 
jectile & Engineering Co. Limited, and Chairman of 
the South London Productivity Association, has re- 
cently been elected to membership of the British 
Productivity Council. 


Mr. A. Wood, Member, Managing Director of 
C. E. Johansson Limited, Dunstable, has also been 
appointed Managing Director of Messrs. Henry 
Meadows Limited, Wolverhampton. 


Mr. G. H. Briscoe, Associate Member, has been 
included in the team of engineers selected by the 
British Productivity Council to tour Germany to 
study management techniques in that country. Mr. 
Briscoe is Works Manager of Lacy-Hulbert & Co. 
Limited, Croydon, and a lecturer on mathematics at 
Croydon Technical College. 


Mr. H. C. Cleaver, Associate Member, has been 
appointed Deputy Head of the Department of 
Engineering and Building at Brooklyn Farm Tech- 
nical College, Birmingham. 


Mr. R. Craven, Associate Member, is now Produc- 
tion Engineer at The Metal Window Association and 
The Patent Glazing Conference. 


Mr. S. H. Day, Associate Member, has now taken 
up an appointment with Bryce-Berger Limited in 
their Tool Design Offices at Gosport. 


Mr. A. A. Daultrey, Associate Member, has been 
given the Insignia Award from the City and Guilds 
of London Institute in the field of Production Engin- 
eering with specialisation in Machine Shop Processes. 


Mr. C. W. J. Downs, Associate Member, has 
recently taken up a new’ appointment as 
Assistant Lecturer in Production Engineering at the 
Royal Aircraft Establishment, Technical College, 
Farnborough. 
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Mr. C. J. Fisher, Associate Member, is relinquish- 
ing his position with David Brown Precision Equip- 
ment (Pty) Limited, of Benoni, Transvaal, in order to 
join the staff of Selby Engineers (Pty) Limited, of 
Boksburg, Transvaal, South Africa. 


Mr. F. Higham, Associate Member, has recently 
relinquished his appointment as Operations Manager 
and Deputy Factory Manager with Imperial 
Chemical Industries Limited, and has taken up a 
position as Director of Manufacturing with The 
Viking Copper Tube Company, Cleveland, Ohio, 
U.S.A. 


Mr. J. T. Hillier, Associate Member, is now Pro- 
duction Engineer of the British Railways Locomotive 
Works at Gorton, Manchester. 


Mr. A. E. Groocock, Associate Member, is now a 
Production Engineer for Beatty Bros., Fergus, 
Ontario. 


Mr. K. E. Limbert, Associate Member, has re- 
cently taken up an appointment as Technical Assistant 
in the Chief Mechanical Engineer’s Departinent of 
the British Railways Central Staff at Marylebone 
House, London. 


Mr. J. G. Lloyd, Associate Member, of Messrs. 
Vickers Limited, has been appointed to the Board 
of Vickers-Armstrongs (Engineers) Limited, and 
General Manager of their Crayford, Dartford and 
Thames Ammunition Works. 


Mr. C. Matthews, Associate Member, has recently 
joined the United Kingdom Atomic Energy Authority 
at their Industrial Group Headquarters, Risley, 
Warrington, Lancs., as Engineer I (Training). 


Mr. P. G. H. Newton, Associate Member, has 
recently relinquished his appointment as Chief 
Engineer to General Motors New Zealand Limited, 
and has transferred to General Motors Holdens 
Limited in Melbourne as a member of the Executive 
staff. 


Mr. J. F. Nash, Associate Member, has relinquished 
his position with the Lancashire Dynamo 
Organisation, and is now Technical Liaison Officer 
with Auto Diesels Limited, Uxbridge. 


Mr. A. T. Tame, Associate Member. has been 
appointed Superintendent of the London Transport 
Executive bus overhaul works at Aldenham. Mr. 
Tame has been Assistant Superintendent since 1955. 
In 1951, he was a member of a British productivity 
team which visited the U.S.A. to study American 
production methods. 


Mr. L. Taylor, Associate Member, has taken up the 
position of Contracts Engineer with English Electric 
Co. Limited, Liverpool. 


Mr. W. S. Tearle, Associate Member, has re- 
linquished his position as Works Manager of Burley 
Aircraft Products Limited, Stoneyholme Mill, and is 
now Production Manager of Vertol Aircraft Co. 
(Canada) Limited, Ontario. 


Mr. A. D. Turner, Associate Member, who was 
Assistant Works Manager at Bryce-Berger Limited, 
Staines, has now taken up an appointment as Pro- 
duction Manager, at A. R. Parsons Limited, London 
Colney, Herts. 

Mr. G. F. Barclay, Graduate, has now relinquished 
his appointment as Jig and Tool Draughtsman at De 
Havilland Propellers (Hatfield) Limited, and_ has 
taken up a position as Scientific Assistant II 
(Mechanical Design Draughtsman) in the Nuclear 
Physics Division of the Council for Scientific and 
Industrial Research, Pretoria, Transvaal. 


Mr. J. Cartwright, Graduate, who was Assistant 
Lecturer Grade A at the Rotherham ‘Technical 
College. has now taken up an appointment as Senior 
Jig and Tool Designer at Designex Limited, 
Manchester. 


Mr. S. H. Ellens, Graduate, has relinquished his 
appointment as a Production Engineer with Round 
Oak Steel Works Limited, Staffordshire, and has 
taken up a position as an Industrial Engineer with 
the Algoma Steel Corporation, Ontario, Canada. 


Mr. C. K. Pickles, Graduate, has relinquished his 
position as Personal Assistant to Production Director 
at Messrs. E. Pryor & Sons, of Sheffield, and is now 
a works management trainee with Messrs. Ruston 
Bucyrus Limited. Excavator Works, Lincoln. 


Mr. D. B. Rolls, Graduate, has now taken up an 
appointment as Jig and Tool Design Draughtsman 
with Messrs. Electrolux Limited, Luton, Beds. 


Mr. A. Salt, Graduate, has relinquished his position 
with the English Electric Co. Ltd., to take up an 
appointment as Project Engineer in the Atomic 
Energy Production Dept., of Messrs. Hayward Tyler 
Co. Limited of Luton. 


Mr. D. G. Swinfield, Graduate, has recently been 
promoted to Production Engineer with Gimson & Co. 
(Leicester) Limited. 


Mr. R. Westall, Graduate, has now left the Royal 
Technical College, Salford, and has taken up an 
appointment as Lecturer in Mechanical Engineering 
at the Widnes College of Further Education. 


Mr. J. Wastling, Graduate, has recently taken up an 
appointment with the Fibres Division of I.C.I. 
Limited, as a Design Engineer. 
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British Productivity Council, London. ‘ Ammunition.” 

London, the Council, 1956. 22 pages. Illustrated. 22 cm. 
(Productivity Report.) 2s. 6d. 
The review is “designed to outline some of the steps 
taken to increase efficiency in the Royal Ordnance 
Factories and in private firms manufacturing ammunition 
under Government contract ” 


British Productivity Council, London, ‘* Productivity and 
Redundancy.” London, the Council, 1956. 11 pages. 
22cm. (B.P.C. Action Pamphlet.) 9d. 
Discusses the problem of redundancy caused by the intro- 
duction of new methods. “Only a prosperous nation can 
go on providing new jobs to replace those that have been 
rendered unnecessary. The most efficient firms and 
industries will still be the surest providers of continuous 
employment... . 


Dover. A. T. and others. “ Electrical Engineering 
(General) : Electrical Circuits, Instruments and 
Measurements, Electric and Magnetic Fields, 
Conductors, Insulating and Magnetic Materials, 
Electronic Tubes” by A. T. Dover, F. T. Chapman, 
with F. Brailsford and Harley Carter. London, etc. 
Longmans Green, 1956. IX. 489 pages. Diagrams. 
26cm. (Electrical Engineering Series.) Editor: F. T. 
Chapman. £2 10s. 0 
This book is for students of electrical engineering, who 
have reached the Ordinary National Certificate level, 
and are preparing for the Higher National Certificate, 
the B.Sc.(Eng.) and the City and Guilds of London 
examinations. “The scope of the book is limited to 
theory connected with electric circuits, instruments, 
apparatus and materials for use with direct currents and 
with alternating currents of power frequencies . . . the 
principles of construction and operation of measuring 
instruments are dealt with in chapters devoted to 
laboratory instruments and to commercial instruments 
respectiv ely. The former is intended to cover the range 
of instruments normally met in laboratory courses, while 
the latter is intended to give an outline of the principles 
underlying the construction of modern measuring instru- 
ments in general use in the heavy-current electrical 
industry.” Examples are given, taken from the examina- 
tion papers of the University of London, the Institution 
of Electrical Engineers and the City and Guilds of 
London Institute. 


Draper, A. “* Electrical Machines.” London, etc. 

Longman Green and Co., 1956. XVI. 346 pages. 
Diagrams. 26 cm. _ (Electrical Engineering Series.) 
Editor: F. T. Chapman. £2 10s. 0d. 
This book is intended primarily for students taking heavy 
current subjects in Higher National Certificate, Degree 
and Diploma courses. It covers the greater part of the 
syllabus relating to electrical machines up to Part III 
of the Institution of Electrical Engineers Examination, 
and the Final Examinations of London University. 
Matters which are common to all machines -- windings, 
magnetic circuits and leakage fluxes are treated 
collectively ; and separate chapters are devoted to indi- 
vidual machines, e.g. induction motors, polyphase 
commutator machines. 


410 


Fe 


I\ 


ee 


enel, F. V. 


ADDITIONS 





deration of British Industries, London. ‘** F.B.1. Register 
of British Manufacturers, 195?.” London, Kelly’s 
Directories Ltd. and Iliffe and Sons Ltd., for the 
Federation. 1,129 pages. 24cm. £2 2s. Od. 

This is the 29th edition of the Register. Members firms 
are listed alphabetically under product, and by name. 
Glossaries are included in French, Spanish and German, 
and there are lists of trade names and trade associations. 


all, ‘I. E. (editor). ‘** Electronic Computers : Principles 
and Applications.” London, Iliffe and Sons Ltd.; New 
York, Philosophical Library, 1956. 167 pages. Illustrated. 
Diagrams. 22cm. £1 5s. Od 

Contributions to this book were originally written for 
The Wirelass World. It should be useful to those 
interested in the applications of computers, and _ to 
engineers who want a preliminary survey before studying 
the subject scientifically. The chapters on the evolution 
of the computer, on the general principles of computing, 
and on the applications of digital and analogue computers 
might be read with profit by persons with no technical 
knowledge. However, those on computer circuits and 
storage systems demand from the reader some knowledge 
of electronics or of radio systems. 


Kempe’s Engineers’ Year-Book.”® 62nd edition, by C. E. 
Prockter . . . under the direction of B. W. Pendred. 
London, Morgan Brothers (Publishers) Ltd., 1957. 
2 Vols. Diagrams. 

Considerable additions and alterations have been made to 
this edition. Those most likely to interest the production 
engineers are: a new chapter on gearing by Dr. H. E. 
Merritt ; additional information on shell moulding ; and 
information about the CO process. 


**Powder Metallurgy — Now: (New 
Techniques, Improved Properties and Wider Use).” 
Presented before the 58th Annual Meeting of the 
American Society for Testing Materials, 1955. 
Philadelphia, Pa., American Society for Testing Materials, 
1955. 34 pages. Portrait Illustrations. Diagrams. 24cm. 
(H. W. Gillett Memorial Lecture, 1955.) Reprinted 
from Proceedings of the American Society for Testing 
Materials, Vol. 55, 1955. 

The author discusses the mechanical properties of high- 
strength structural parts ; recent techniques for making 
semi-fabricated products from powder ; and the possible 
uses of powder metal products for high-temperature 
applications. 


The Casting of Steel.”” Newell, W. C. (editor). London 
and New York, Pergamon Press, 1955. VIII. 599 pages. 
Illustrated. Diagrams. 26cm. 

Each chapter in this comprehensive survey of the casting 
of steel is written by a specialist. Early chapters deal 
with the basic principles of the process (the mechanism 
of solidification and the melting process). These chapters 
are followed by descriptions of the practical applications 
of the science, i.e., foundry practice, and by descriptions 
of the treatment, testing and properties of the product. 
The same pattern is used in the individual chapters, 
which include when relevant a short historical introduc- 
tion. These are useful lists of references at the end of 
each chapter. 
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INSTITUTION RECORDS 


Correspondence and Journals sent to the following members at the addresses 


given are being returned to Head Office. 


It would be appreciated if the members 


concerned, or their Section Hon. Secretaries if they are able to help, would advise 
the Records Department at Head Office of their new addresses. 


Birmingham and Birmingham 
Graduate 


A. K. Maki Al-Kamil, Stud.I.Prod.E.. 


38 York Road, 
Edgbaston, 
Birmingham, 16. 


D. T. Dunn, Stud.1.Prod.E.. 
6 Chipperfield Road, 
Castle Bromwich, 
Birmingham. 


C. H. Edwards, A.M.1.Prod.E., 


c/o National Provincial Bank Ltd., 


8 Bennetts Hill, 
Birmingham. 


H. J. Elmore, A.M.1.Prod.E., 
7 Oak Crescent, 

lividale Park, 

Dudley, Worcs. 


G. Fowell, M.I.Prod.E.. 
“ Inverkip ”, 

68 Harborne Road, 

Warley Woods, Birmingham, 32. 


F. A. S. Gilmore, Grad.I.Prod.E.. 
90 Beeches Road, 

Great Barr, 

Birmingham, 22A. 


R. D. Guthrie, A.M.1.Prod.E.. 
90 Park Road, 

Quarry Bank, 

Brierley Hill, Staffs. 


H. Heselton, F.I1.F.M.. A.M.1.Prod.E.. 


14 Cliveden Avenue, 
Perry Barr, 
Birmingham, 22. 


J. J. Hill, Stud.I.Prod.E., 
85 Showell Green Lane, 
Sparkhill, 

Birmingham. 


R. E. Wilson, Stud.1.Prod.E., 
134 Bacchus Road, 
Birmingham, 18. 


Cornwall 


Maj.-Gen. W. F. Hasted, C.B.E., 


M.I.Prod.E., 
Bayside, Appledore, 
Bideford, Devon. 


Cc. P. J. Hayesmore, Stud.1.Prod.E., 
5 Middle Centenary Row, 
Camborne, 

Cornwall. 


Coventry and Coventry Graduate 
K. A. Burton, A.M.I.Prod.E., 

54 Watery Lane, 

Kersley, 

Coventry. 


M. G. Cherry, Grad.I.Prod.E.., 
93 Clarence Gate Gardens, 
Baker Street, 

London, N.W.1. 


A. C, Haynes, A.M.1.Prod.E.. 
28 Cannon Park Road, 
Coventry, 

Warwicks. 


Edward Jackson, A.M.1.Prod.E.. 
‘“ Fernlea ”, Ashdale Road. 
Rugby Road, Binley. 

Coventry. 


A. Whiston, M.1.Prod.E.. 
338 Myton Road, 
Leamington Spa, 
Warwicks. 


Derby 
D. B. Ghosh, Stud.I.Prod.E., 
14 Hartington Street, 
Derby. 


C. Walker, A.M.1I.Prod.E., 
12 Hanbury Road, 
Derby. 


Doncaster 


T. R. Russell, Grad.I.Prod.E.. 
No. 21 Caravan, 

Grange Lane Site, 

Ashby, Scunthorpe, Lincs. 


Dundee 
G. L. Senior, M.I.Prod.E., 
* Mackworth ”, 
Coupar Angus Road, 
Birkhill, By Dundee. 


Eastern 


R. F. W. Keay, A.M.I.Prod.E.. 
90 Risbygate Street, 

Bury St. Edmunds, 

Suffolk. 


Glasgow 
W. L. G. Box, A.M.1.Prod.E., 
83 St. Meddans Street, 
Troon, 
Ayrshire. 


H. G. Jones, Grad.1.Prod.E., 
23 Bannerman Street, 
Clydebank, 

Scotland. 


L. S. Trew, A.M.1.Prod.E.. 
16 Murdoch Road, 

East Kilbride, 
Lanarkshire. 


V. S. Viswanathan, Stud.1.Prod.E., 
c/o Messrs. G. & J. Weir Ltd., 
Cathcart, 

Glasgow, S.4. 


William G. White, Stud.I.Prod.E.. 
68 Kilpatrick Gardens, 

Clarkston, 

Renfrewshire. 


Gloucester 


R. W. Finney, Grad.I.Prod.E., 
45 Severn Road, 

Stonehouse, 

Glos. 


D. R. T. Seward, Stud.I.Prod.E., 

1 Aston Villas, 

Lyefield Road West, Chariton Kings, 
Cheltenham, Glos. 


Halifax and Halifax Graduate 
T. Marsden, Grad.I.Prod.E., 
22 Whitehill Crescent, 
Illingsworth, Halifax, 
Yorks. 


J. A. Clegg, Stud.I.Prod.E., 
Overdale, Southlands Avenue, 
Bingley, 

Nr. Keighley, Yorks. 


G. F. Hudson, Stud.I.Prod.E., 
5 Thornville Crescent. 

Hyde Park, 

Leeds, 6. 


James P. Kenyon, M.I.Prod.E., 
20 Moor Park Villas, 
Headingley, 

Leeds, 6. 
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T. Rippon, A.M.1.Prod.E., 
170 Beeston Road, 
Leeds, 11. 


F. C. Tudball, M.1.Prod.E., 
17 Sandhill Lane, 
Moortown, 

Leeds. 


H. Wilkinson, Stud.1.Prod.E.. 
4 Lingwood Terrace, 
Girlington, 

Bradford, Yorks. 


Lincoln 
G. F. Howden, Grad.I.Prod.E.., 
~ Casarella ”, 
Pyewipe, 
Lincoln. 


W. D. Kendall, M.P., M.I.Prod.E.. 


* Brusa ”, 
Belton Lane, 
Grantham, Lincs. 


Leicester 
A. B. Al-Khoury, Stud.I.Prod.E.. 
1 Parklands Drive, 
Loughborough, 
Leics. 


J. S. Amin, Stud.I.Prod.E., 
49 Ashby Road, 
Loughborough, 

Leics. 


W. F. Burman, G.I.Mech.E., 
Grad.I.Prod.E., 

Main Street, 

Broughton Astley, Nr. Leicester. 


E. K. H. Chong, Grad.I.Prod.E., 
c/o Brush Electrical Engineering Co 
Ltd., Personnel Dept., 
Loughborough. 


J. Hashim, Stud.I.Prod.E., 
Bower Cottage, 

Ashby Road, 
Loughborough, Leics. 


P. C. Hawkes, Grad.I.Prod.E., 
212 Forest Road, 
Loughborough, 

Leics. 


W. M. Mills, Stud.I.Prod.E., 
c/o Loughborough College, 
Loughborough, 

Leics. 


G. V. Rosser, Grad.I.Prod.E.., 
The Poplars, 

Moulton, 

Northants. 


London and London Graduate 


J. Ramsey Andrew, A.M.I.Prod.E.. 


18 Hertford Street, 
London, W.1. 


J. W. E. Brind, A.M.I.Prod.E., 


Ministry of Supply, D.O.F. (G.C.T.). 


Room 7, 
Leysdown Road, Mottingham, S.E.9 
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Miss Evelyn D. Dunbar-Nasmith, 
Grad.I.Prod.E., 

85 Exeter House, 

Putney Heath, London, S.W.15. 


M. A. Chaudhry, B.Sc., M.Sc., Tech., 
D.L.C., Grad.I.Prod.E., 

A-76 Woolwich Arsenal, 

London, S.E.18. 


R. S. Franks, A.I.Prod.E., 
Clay Block Association, 
Africa House, Kingsway, 


SY 


London, W.C.2 


Bernard H. Geisow, A.M.I.Prod.E.. 
78 Exford Avenue, 

Westcliff, 

Essex. 


R. A. G. Hardy, A.M.I.Prod.E.. 
95 Byron Road, 

North Wembley, 

Middx. 


L. Hasemer, M.I.Prod.E., 
c/o A. & N. Z. Bank, 

6 Albermarle Street. 
London, W.1. 


P. O. Hine N.G., Stud.I.Prod.E.., 
2 B2 Mess, 

H.M.S. Centaur, 

c/o G.P.O. London. 


L. H. Hubbard, A.M.I.Prod.E., 

c/o Slough Eng. Co. Ltd., 

115 Buckingham Avenue, Trading 
Estate, Slough, Bucks. 


B. E. Jackson, Grad.I.Prod.E., 
130 Raeburn Avenue, 
Surbiton, 

Surrey. 


E. G. Liddiard, Grad.I.Prod.E.., 
9 Crossways, 

Three Bridges, 

Crawley, Sussex. 


G. S. Marson, A.M.I.Prod.E., 
The Cutter Hotel, 

East Parade, 

Hastings. 


W. N. Meacham, M.I.Prod.E., 
304 Finchley Road, 
Hampstead, 

London, N.W.3. 


E. J. Peplow, M.I.Prod.E., 
“Gilda ”, 

Croft Avenue, 

Dorking, Surrey. 


J. C. Prichard, A.M.1.Prod.E., 
5 Carlton Drive, 

Putney, 

London, S.W. 


A. D. Prothero, Grad.I.Prod.E.. 
23 West End Road, 

Ruislip, 

Middx. 


N. W. Simpson, A.M.I.Prod.E., 
16 Bond Road, 

Surbiton, 

Surrey. 


H. Standring, A.M.I.Prod.E.., 
Flat “E”, 23 Old Hill, 
Chislehurst, 

Kent. 


N. Swaminathan, Stud.I.Prod.E.., 
49 First Avenue, 
London, E.17. 


G. Tah, Grad.I.Prod.E., 
33 Westhill Road, 
Brighton, 

Sussex. 


L. J. Upstone, Grad.I.Prod.E., 
29 Ditton Hill Road, 

Long Ditton, 

Surrey. 


J. N. Walton, Grad.I.Prod.E., 
91 Fortescue Road, 

Merton, 

London, S.W.19. 


I. J. Williams, Stud.I.Prod.EF., 
41 Silver Crescent, 
Chiswick, 

London, W.4. 


Liverpool Graduate 
J. Heaton, Stud.I.Prod.E., 
7 Brynilwyd Bungalows, 
Bangor, 
Caerns, N. Wales. 


R. H. Johnson, Stud.I.Prod.E., 
30 Horner Street, 
Liverpool, 8. 


Luton and Luton Graduate 


A. O. Bray, Stud.I.Prod.E., 
201 Bicester Road, 
Aylesbury, 

Bucks. 


H. J. B. Hall, Grad.I.Prod.E., 
The Ellenbrook Club, 
Hatfield, 

Herts. 


E. T. Hartley, A.M.I.Prod.E., 
Weald House, 

St. Neots, 

Hunts. 


R. L. Hutchinson, Stud.I.Prod.E., 


7 Manland Avenue, 
Harpenden, 
Herts. 


G. H. S. Jones, Grad.I.Prod.E., 
8 Selwyn Drive, 

Hatfield, 

Herts. 


W. V. Marshall, A.M.I.Prod.E., 
14 Santing Field, North, 
Luton, 

Beds. 


B. Walkington, Stud.I.Prod.E.., 
16 Wortham Road, 

Barnet, 

Herts. 


F. C. Webb, A.M.I.Prod.E.., 
‘“ Dunster ”, 
Caddington, 
Luton, Beds. 
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‘ELOCUT 


CUTTING OILS 
—used by NORTON MOTORS Ltd 


XLIil 





ei i 


Ilocut’’ is being used to bore and face light alloy die cast front hub shells. 





On this lathe, 


And users not only of our range of “Ilocut” Neat oils—but “Dixol” 
Soluble oils, too. In fact, the famous Norton company uses 
Wakefield-Dick production oils exclusively. Why do so many 
leading engineering companies specify our production oils ? 


Basically, because their consistently high quality helps to 





get better results. And, hardly less important, because our 
highly skilled production oils engineers are always able 
to help over unfamiliar hurdles. In short, “know-how ” 


and “ service ”. 


WAKEFIELD-DICK INDUSTRIAL OILS LTD - 67 GROSVENOR STREET -~- LONDON -W.1 
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IF YOU WANT THE BEST 
OF EVERYTHING TO DO WITH 
TUBULAR SCAFFOLDING SERVICE 
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MILLS SCAFFOLD CO. LTD. 


(A subsidiary of Guest, Keen & Nettlefolds, Ltd.) 
Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6 «+ TELEPHONE: RIVERSIDE 3011 


Agents and Depots: BELFAST * BIRMINGHAM * BOURNEMOUTH °* BRIGHTON °* BRISTOL * CANTERBURY °¢* CARDIFF 
COVENTRY * CROYDON + DUBLIN * GLASGOW + HULL «+ ILFORD + LIVERPOOL * LOWESTOFT * MANCHESTER 
NEWCASTLE - NORWICH * PLYMOUTH + PORTSMOUTH - READING + SHIPLEY - SOUTHAMPTON * SWANSEA * YARMOUTH 
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TEMPER OF STEEL 


The famous swords of Damascus and Toledo, made up to 
the 16th Century, if not later, could be bent hilt to point without breaking 
or taking a permanent set. This would be a remarkable test of temper and quality al 
steel at any time, but modern standard specifications cube these charactesintics 


to be evaluated in terms of significant units. 


Over the years, standards have heen evolved by man to meet his personal needs 
and to regulate his trade and general relationships with his fellows. 

The main function of the British Standards Institution is to set up and maintain 
standards of quality, fitness for purpose and performance so that users may rest assured that 
they are obtaining value for money. 

In some cases the existing procedure of a producer is accepted as the best practice of 
the art and is taken as a basis for the standard in question. Thus British Standard 1004 
(Zinc Alloys for Die Casting) was based on the established practice of the Imperial Smelting 
Corporation in the production of MAZAK. 





= 
= 





The Standard by which others are judged, 


A PRODUCT OF 


[pri fueriine 





CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.I. 
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SKO DA Heavy Duty Vertical 


BORING AND TURNING MILLS 








BRIEF SPECIFICATION 

SK.40 SK.50 These machines are intended for the heaviest turning 
. operations, to satisfy the most exacting demands of 
production for high output. Outstanding features are: 


Maximum diameter of turning 
with Side Arm 13’I 


” 16’ 5 
Maximum diameter of turning 

with Side Arm lowered @ INFINITE SPEED VARIATION 
below Clamping Plate 9° 7 2° 
@ RELEASING AND CLAMPING OF CROSS RAIL OPERATED 
Diameter of Table 12’4” 15°77" BY PUSH-BUTTON CONTROL. 











@ CONTROL OF ENTIRE MACHINE BY PUSH-BUTTONS FROM 
CARRIAGES AS WELL AS REMOTELY FROM CONTROL-DESK 


@ GEARS MANUFACTURED OF SPECIAL STEEL, HARDENED 
Sole AND, WHERE NECESSARY, GROUND 
Agents 


The Selson Machine Tool Co. Ltd 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.10 600 


Telephone: Elgar 4000 (!0 lines) felegrams: Se lsomacha, wondon eer 





§511/SMT/178 
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precision made throughout 


Hoover F.H.P. Motors have won universal recognition 
in industry for power, precision and performance. 
Built around one basic design, incorporating all the 
latest engineering developments, this compact Hoover 
‘fractional’ is quiet, free from vibration, and has 

an exceptionally effective cooling system. 

Competitive in price, all Hoover F.H.P. Motors 

are backed by the unique Hoover service plan. 


For full technical information please write to: 


HOOVER LIMITED 


Industrial Products Department - Cambuslang - Lanarkshire - Scotland 
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Q Your No. 7 Hydrax Hobbing Machine looks good ~ what is its 
production rate for a 32 teeth helical gear, 12 D.P., 36 58’ helix 
angle, 3” face in E.N. 24 materials? 








A Two gears would be hobbed together using hand 
loading with fully automatic cycle. The floor to floor 
time per gear would be 55 secs. —- 480 gears in an 
8-hour shift. You benefit by the Hydrax technique and 
the finish would be suitable for shaving or grinding. 


WRITE AJQW FOR LEAFLET M. 104.4 














Q This looks an extremely robust machine — what will it do? 


A The PH30 Production Hobber, set for automatic 
cycle, will, to select a typical example, cut a 112 tooth 
helical gear, 5 D.P., 20° helix angle, 2” face in E.N. 8 in 
58 mins. floor to floor time. Three gears would be cut 
per setting and single roughing and finishing cuts only 
would be required. 


write MOW For LEAFLET M. 107.1 
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Please address your 
replies to Gear Quiz 








Q We've heard about the tremendous production rate of this 
machine — what will it give us for our 32 teeth helical gears, 
12 D.P., 36° 58’ helix angle, 2” face in E.N. 24? THE 


A Using the David Brown Oblique Traverse method, 
the S6H Shaving Machine will give a floor to floor 
time of only 32 secs. or 800 gears per 8-hour shift. 
The fully automatic cycle and changing would be used CORPORATION (SALES) LIMITED 
with hand loading. 
wriTfE MQW OR LEAFLET M. 103.6 MACHINE TOOL DIVISION 
BRITANNIA WORKS SHERBORNE STREET 
MANCHESTER 3 
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For all heavy duty limit switch applications, particularly those to 
withstand conditions of extreme severity, there is a suitable 

BS A—ACME SNAP-LOCK of either water, oil and 

dust proof or flameproof versions. The superiority 

of this switch is due largely to the simplicity but ruggedness 

of its mechanical and electrical units contained 

in seperate compartments within a robust housing. Unique 
Snap-Lock design ensures self-wiping quick make 

and break, positive contact, maximum resistance to wear, 


and accurate repetitive tripping. 


A VARIETY 

OF OPERATING 
LEVERS is available 
for countless 
applications in 
every industry 











NEUTRAL POSITION 


These limit switches are now available in Neutral Position 
versions. Spring-loaded devices return the operating lever to 
the central (neutral) position. One or both of the springs are 
removable for various circuit arrangements. A third spring is 
supplied for converting to one normally made and one normally 
broken circuit. 






MADE UNDER LICENCE FROM 
NATIONAL ACME CO. U.S.A. 


ock 


B.S.A. TOOLS LTD. BIRMINGHAM:-33-ENGLAND 
Sole Agents Gt. Britain 

BURTON GRIFFITHS & CO. LTD. 

Snap-Lock Division : 93 Albert Embankment, London, S.&. 11 

Phone: RELIANCE 3891 

Ad. No. 420 








FLAMEPROOF 2 
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WATER, OIL & DUST PROOF 


STANDARD > 











LICENSED 
FLP 


No. 3574 








Group iW & i 





STANDARD 
Single pole, double break, double throw, operates with either circuit 
normally open with other closed, or maintaining in either position, or 
available with central neutral position: return springs removable for 
various circuit arrangements. Heavy die-cast case. Water, oil and dust 
proof. Conduit 2” in. B.S., or No. 3 Admiralty Pattern Cable gland 
entry. Two screw side mounting or backplate mounting in two styles, 
or Tandem style (back to back mounting). Operating lever position 
adjustable in 7*5 deg. increments through 82.5 deg. either way from 
normal. Levers for a variety of applications. 


FLAMEPROOF 

Buxton certificates No. 3574 (Group !) No. 3575 (Groups II and Ill 
gases). Meehanite iron castings. Self wiping solid silver contacts. 
Interchangeable plugs and sockets. Internal mechanism removable as a 
unit for servicing. Single SWA cable entry (standard); double 
entry if required. Operating lever position adjustable in 7.5 deg. 
increments through 360 deg. Levers for a variety of applications. 
TYPE HLB: Single pole, double break, having one normally closed 
and one normally open circuit — reversible by transferring the return 
spring. Return spring removable for external manual operation. 
TYPE HLB/NP: Single pole, double break, double throw, with 
central neutral position. Return springs removable for various circuit 
arrangements. 
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Electronics can spot 
the odd man out 


The one that’s a little different, a little 
wrong, insize or shape or colour—electronics 
can spot it, infallibly. 

Electronics can sort most types of 
material, deflecting the faulty, accepting 
the sound. It can sort into different grades. 

Think of electronics as a superhuman 
power, one that co-ordinates brain and hand 
and eye as we do, but infinitely more quickly 
and surely. And because it is superhuman 
it never loses its efficiency towards the end 
of the day. 

This is only one of the ways in which 
electricity is playing a vital part in the 
drive for higher productivity. 


Electricity for 
Productivity 


Ask your ELECTRICITY BOARD for advice and information, 
or get in touch with E.D.A. They can lend you, with- 
out charge, films about the uses of electricity in 
industry. E.D.A. are also publishing a series of books 
on Electricity and Productivity. Titles now available 
are: Electric Resistance Heating, Electric Motors and 
Controls, Higher Production, Lighting in Industry, 
Materials Handling, and the latest addition to the 
series, Induction and Dielectric Heating. Price 8/6, or 
9/- post free. 


issued by the 
British Electrical Development Association 
2 Savoy Hill, London, W.C.2 
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if it’s a matter of 


NETTLEFOLDS-PARKER-KALON 
HEXAGON SOGKET CAP 
AND SET SCREWS 


get in touch with 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED. 


SCREW DIVISION: BOX 24, HEATH STREET, BIRMINGHAM 18 $/8/2306 








: BRISTOL AEROPLANE COMPANY. 
ENGINE DIVISION (RODNEY WORKS) 
FILTON HOUSE, BRISTOL, ENGLAND. 


Busi 


4st Decenber, 


Glostics Limited, 
Tuffley Crescent, 
Gloucester 


For the attention of Mere Macphe 


Dear Sirs, 
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LIMITED. 


PREGA ANS. 
AMIANCH, 8275 TOL 


TELEPHONE 
futon Saat Gxt 
TELEX Me 85 4900" 


195t~ 

















4 tron, Tungsten Carbide and Garoon : 
oe Piao Yoasles when using Aluninous Oxide CR 
Shilied Iron 4 - 2 hours 
Tungsten Cerbide 8 = 10 days 
Serbon Tetra Zoride 3 = 4 months 
| We ere also forwarding tofu under s¢parate 
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Chstis Lid —_ 


AGENTS - IMPREGNATED DIAMOND PRODUCTS LTD 


TUFFLEY CRESCENT - GLOUCESTER 






CTB nozzles outlast them all 


A ;” bore Carbon 
Tetra Boride Nozzle 
with tapered lead-in 
after four months use 
with alumina shot. 
Note:—The bore at the 
nozzle throat is only 
vs” larger than when 
new. 
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GIN: 
Micro-Hardness 
Tester 


Watts 
Surface Finish 
Microscope 


5 
eee 

The Measuring Department at our Head Works is a permanent exhibition of modern 
measuring and inspection equipment and constitutes the best-equipped A.I.D. Gauge Test 
House in the country. Instruments and machines can be demonstrated, problems can be 


discussed with experts and many standard instruments, such as those illustrated, can be 
supplied from stock. 


As agents for Sigma, Hilger & Watts, Coventry Gauge, Taylor-Hobson, Pitter Gauge and 
Tool, Avery and others, we offer the most comprehensive metrology service in this country. 


Supe rent Ma 


C Tecp,. 
™barae, tricg / 
Ir 


AD.268.b 
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for more production 
at less cost 


this 
is the 
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MULTI DRILLING MACHINE 
by Slack & Parr 


Attractive in Price... . Fast .... Dependable! 
With hydro-pneumatic power feed to reduce the fatigue 
factor, these low-priced S.P.K. multi-drilling machines 
are designed for continuous peak performance. 
Two models are available : 

MAI equipped with Model A66, universally adjustable 
6-spindle drill head. Capacity up to } in. dia. Fully 
described in brochure DH106. MFI (as _ illustrated) 
for use with our gearless fixed centre drill heads for 


holes up to } in. dia. Fully described in brochure DH104. 


Other time-saving products are .. . 

Universally adjustable centre heads (Brochure DH101) 
Gearless fixed centre drill heads (Brochure DH102) 
Geared fixed centre drill heads (Brochure DH103) 
Geared adjustable centre drill heads (Brochure DH105) 


SLACK & PARR Ltd 


(MACHINE TOOL DIVISION 4) 
KEGWORTH NR. DERBY PHONE: KEGWORTH 306 GRAMS: PARR KEGWORTH 
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A Philips Universal Clarifier pays for 
The value of Philips Universal . : : . 
Clarifiers has been proved on fe itself in a very short while—it saves you 
many machines. Here is one : ‘ 
fitted to a Lumsden Segmental money in so many ways. By automatically 
Wheel Grinder. , a . 
removing all types of swarf and grinding 
abrasive from the coolant it: 
@ Increases production ...less standing 
time for maintenance and no settling 
tanks to clean 
M@ Economises on coolant, which is always 
kept clean 
M@ Enables machines to work at maximum 
efficiency WITHOUT INTERRUPTION... 


Philips Universal Clarifiers are completely 





automatic in operation 
@ Ensures a super-fine finish and cuts 
out rejections or spoilage due to dirty 


coolant 
A Philips Universal Clarifier attached i i i 
pepe egg ge nay M@ Considerably increases wheel life and 
Sludge being removed is clearly reduces dressings required 


visible. 
And all this means . . . less cost per piece. 


We will gladly demonstrate the Philips 
Universal Clarifier in your works and leave 
it for a trial period without any obligation 
on your part. Just contact us at the 
address below. 


PHILIPS—THE DEPENDABLE FILTERS 


Illustrations and full technical data showing how 
Universal Clarifiers have improved surface finish and 
increased wheel life on B.S.A., Brown & Sharpe, 
Cincinnati, Churchill, Jones & Shipman, Lund, Snow, 
Scrivener, U.V.A., and many other grinders, are con- 
tained in booklet Pl. 4389. Write for your copy today. 





FILTRATION DEPARTMENT 


< PHILIPS ELECTRICAL LTD 


INDUSTRIAL PRODUCTS DIVISION - CENTURY HOUSE - SHAFTESBURY AVENUE - LONDON ~ W.C.2 


(PMFOO75) 
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UNLIMITED POWER 
AT YOUR 
FINGERTIPS 





USING GROFTS AIRFLEX 
CLUTGHES & BRAKES 


AIR ACTUATED 














Ask for publication 573 


+ sensitive, finger-tip control of powers from 
fractional upwards 


> gradual or instantaneous pick-up or release 


> no adjustment needed, so no loss of produc- 
tion time 





Ideal applications of Airflex on right 
show (top to bottom) ; bottle filling 


machines, paper machinery, oilfield 





machinery, rubber mills and stone 


breakers—to mention but a few. 





CROFTS cencinerrs) LIMITED 


THORNBURY BRADFORD 3 ENGLAND 


Tel: 65251 (20 lines) Grams: ‘Crofters Bradford Telex’ Telex 51-426 


BRANCHES AT: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, 
Liverpool, London,- Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke. 
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Gres thé Way 
to grind hobs 


... FOR IMPROVED 
GEAR PRODUCTION 











Correct position of the grinding surfaces 















Correct position of the grinding surfaces 
attained by inclining spindle of grinding head 
at an angle of 15° so that the effective face 
of the grinding wheel is at right angles to the 
table. The dressing diamond is positioned so 
that perfectly vertical wheel face is presented 
over the centre line of the cutter. 









Highly efficient also 
for automatic grinding 
all types of Milling 
cutters. 


See latest developments 
at the FIFTH EUROPEAN 
MACHINE TOOL 
EXHIBITION, HANOVER, 
SEPTEMBER ISth—24th, 1957 


HYDRAULIC AUTOMATIC UNIVERSAL ILLUSTRATION SHOWS MACHINE 
WITH COVERS FOR HEADSTOCK AND 


SINE BAR REMOVED 


I O O L G R i N D I N G Special sine bar control for precise helix grinding. 


Quick change indexing system requiring fewer 


dividing plates. Hydraulic table drive. Adjustable 

M A C re i N = S hydraulically operated tailstock. Dust extractor 
and wet grinding units built into rigid box type 
bed. All controls conveniently placed. 


\W/2\0(e iH yay 4 Queen Street, Curzon St., London, W.| 
Telephone: GROSVENOR 8362-5 


ASSOCIATES LI MITED Midland Office and Demonstration Room: 





WILFORD CRESCENT, NOTTINGHAM. _ Tel.: Nott. 88008 
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FIFTEEN STATION ‘UNIMATIC’ TRANSFER MACHINE, 
milling, drilling, rough and finish boring, reaming, tapping 
and spot facing steering boxes at Burman, Ltd., Birmingham. 


JAMES ARCHDALE & CO. LTD., LEDSAM ST., BIRMINGHAM 16 
A member of the Staveley Group of Companies 

Telephone: EDGbaston 2276 (3 lines) Telegrams: ARCHDALE, BIRMINGHAM 

Sole Selling Agents: ALFRED HERBERT LTD. COVENTRY. 
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This Breaker-Cooler 
and Screening Drum 
was designed and 
manufactured by Acme 
Conveyors Ltd. for the 
Tata Locomotive and 
Engineering Co. Ltd., 
India. 

Having a length of 
22 feet and an approx. 
diameter of 8 feet, it 
is capable of handling 
up to 100 tons of 
foundry sand per hour. 
It forms only part of 
a complete mechanised 
plant supplied to Tata. 


ACME CONVEYORS LTD. are widely experienced in the design and installation of such plants 
and would welcome the opportunity of assisting you with your mechanical handling problem, whatever the field. 
A card or telephone call will bring you literature or a visit from our representative whichever suits you best. 
Please refer to Dept. DI. 


AGM CONVEYORS LIMITED 


STRAIT I REI SC ER AA 
ACME CHAMBERS - BRADFORD ST. - WALSALL . STAFFORDSHIRE 


Telephone: Walsall 5183/4&6793 Telegrams: Acknight, Walsall 
WORKS ALSO AT CARLYLE AVENUE, AND HILLINGTON ROAD, HILLINGTON, GLASGOW 





FOR MESSRS 
TATA LOCOMOTIVE & 
ENGINEERING. CF £°1NOA 
SUPPLED 
ACME CORVEYORS L™ 
WALSALL STAFFS 
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how good is your product? 


Competitive marketing throws down a 
challenge to all engaged in a 
manufacturing industry. As ultimately only 
the best will suffice we realise this 

applies as equally to our machines as 

it does to a finished product. 

We have established our reputation in the 
machine tool field—perhaps we can 
enhance yours with our experience. 


The Jones-Shipman Model 540 


Hydraulic Surface Grinder is engaged in 
the production of tooling for the 
well-known PHILIPS PHILISHAVE, 
one of the pioneers in modern 


shaving methods. 





model 540 


6” x 18" capacity 


A. A. Jones & Shipman Limited 
Narborough Road South, Leicester 
Telephone: 33222 (8 lines) 
Telegrams: ‘Chuck’ Leicester 


Jones-Shipman 


London Office: Murray House, 

5 Vandon Street, Buckingham Gate, 
London, S.W.| 

Telephone: ABBey 5908 
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Vertical Internal Broaching 

Machines, fully automatic. 

Capacity : 5-50 tons. 

r Broach length: 42-68 inches. 


Gome to 





Vertical Internal/External 
Broaching Machines. 
Capacity : 2}-15 tons. 
Stroke: 24, 30, 36 inches. 


broaching 


THE LAPOINTE MACHINE TOOL CO. LTD 


OTTERSPOOL WATFORD-BY-PASS WATFORD HERTS 
TEL: GADEBROOK 3711 (4 LINES) CABLES: LAPOINTE WATFORD 
Also 


The Lapointe Machine Tool Company Hudson, Mass. U.S.A. 





BRITISH MADE 
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FLOOR TYPE 


‘| BORING and MILLING 
BK 














MACHINES 


Floor type Boring and Milling Machine Model 
WB.125/225v is designed for extremely heavy boring 
and milling work. Equipped with a 5” dia. nitrided 
boring spindle, it also has a 9” dia. milling quill which 
is axially adjustable with and independent of the boring 
spindle. This quill is sufficiently large to permit direct 
mounting of milling cutters. 














MODEL 
W B.125/225v 












For facing operations, the Model WB.125/225v may be 
equipped with an independently running facing head 
having 79” capacity. Preloaded ball and roller bearings, 
guarantee highest accuracy when under load. 





ee 





DAV.2000 
ROTARY 





Scharmann Rotary Work Tables DAV.1600 
and DAV.2000 permit machining of com- 
ponents up to 25 tons in various planes in 
one set-up, thus reducing idle time to an 
absolute minimum. The working ranges of 
a floor type borer are combined with the 
flexibility of a table type machine by this 
arrangement. 


CHARLES CHURCHILL & CO LIMITED 


COVENTRY ROAD SOUTH YARDLEY BIRMINGHAM 2:5 


BRANCHES LONDON GLASGOW NEWCASTLE MANCHESTER 
BAS/CC/GG 
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[hey go to lown at... 
FERRANTI LTD 


Ferranti enjoy trouble-free service from the battery of Town radial drilling machines 
in their Transformer Shop. Amongst them is the latest Model A.E.4. pictured above. 


FRED“ TOWN é SONS LTD 


HALIFAX - YORKSHIRE 


ESTABLISHED 903 





T.16 
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the Beauty of Gravity 


The beauty of it is its economy, in fact, 








Newcon Roller Conveyors are the cheapest, 
simplest and most adaptable form of 
inter-departmental transport. Continuous 
movement of materials can be arranged which is 
capable of fine speed control, according to 

the incline of any section. 

An installation can be extended or modified 


“an with the utmost ease, and all components can be 
f > supplied from stock to meet individual 
et requirements. Newcon Roller Conveyors are in 
| standard I0 ft. sections, with curves, switch 
» sections, turntables and stands also available in a 


range of weights and sizes. 


NEWCON 


roller 
conveyors 











Please send literature and full details (Please tick those req.) 
ROLLER CONVEYORS IDLERS DRUMS 

NAME SAD OP ple i ee 
FIRM ee ee ees a ee 
ADDRESS eee 

















Di TA 
NEW CONVEYOR CO LTD © << 


we x“ 





HEAD OFFICE SMETHWICK BIRMINGHAM 40 ALSO AT LONDON MANCHESTER GLASGOW 


PLR6Y 
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SCREW, BOLT or 


MODERN BUILDING MATERIALS can be 
a veritable nightmare to the man who has to deal 
with the problem of making SPEEDY, PERMA- 
NENTLY SECURE FIXINGS having either 
LIGHT or HEAVY LOADING CAPACITY 
at an economic cost. 

In the RAWLPLUG RANGE there are 21 — 
different types of Fixing Devices, with a tremen- 
dous variety of applications. They provide the com- 
plete answer to every fixing problem in every kind 
of material THE RAWLPLUG RANGE also 
includes 14 different types of tools for hole boring. 


The World’s Largest Manufacturers of Fixing Devices 


B558 


HAVE YOU A FIXING PROBLEM ? 
THE RAWLPLUG COMPANY LIMITED - 


LN\ 


The world’s speediest screw fixing 


Rawlplugs make firm screw 
fixings in brick, _ tiles, 
cement, stone, etc., in a 
fraction of the time taken 
by any other method. 
Drill the material, insert 
the Rawlplug, screw up 
it’s as simple as that! Safe, 
permanent, and completely 
reliable in any climate. 
For all screw sizes up to }” 
coach screws. 












For almost impossible jobs 
use the Rawlnut. (You can 
even make a fixing to a 
pipe). The tapped nut in 
the end of the rubber bush 
is drawn up to the reverse 
face of the material by 
turning the screw. The 
result is an airtight, water- 
tight, vibration-proof fixing 
of enormous strength. For 
thin plastic, metal, wall- 
board and hollow pot, etc., 
it is invaluable. 





Bolt it down in minutes! 


For light or heavy bolting 
jobs, no other method even 
begins to approach Rawl- 
bolts for strength, ease and 
speed. Rawlbolts are a dry 
fixing, they grip at once by 
expansion—no cold chisel- 
ling, no grouting in, no 
waiting for cement to 
harden. In all bolt dia- 
meters up to 1” in either 
loose bolt or bolt projecting 
types. 













DIFFERENT TYPES 


Li iy 21. OF RAWLPLUG 


FIXING DEVICES [ 







on Sheed and, Stragth! 


For FREE TECHNICAL SERVICE send full details to :— 
CROMWELL ROAD . 


LONDON - S.W.7 








LXVi The Institution of Production Engineers Journal 


The leading manufacturers 


of spark machining equipment | Mk III Model 


now introduce their latest 65 kW 





Harvester Tine forging die machined 
from the solid by Spark Machining in 
the hardened state 


Jet Compressor Blade Forging Die 
reconditioned by Spark Machining 


Layshaft Forging Die, preformed and 
finished by Spark Machining 


A battery of four Sparcatron heads operated from one main control 5 PA R C AT R 0 N 


unit in conjunction with three auxiliary control units. Manufactured by 


IMPREGNATED DIAMOND PRODUCTS 
LIMITED 
GLOUCESTER * ENGLAND 


Sole Agents for the United Kingdom - BURTON, GRIFFITHS & CO. LTD - KITTS GREEN - BIRMINGHAM 33 
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INSIDE INDICATOR GAUGE 


Measurement range from .155" to 24" 


with readings to .000I' 


The above range is covered by 7 instruments available in long-type for deep 
holes and short-type for shallow bores. 


CEJ PRODUCTS 


Ground Thread Taps 
Screw Plug Gauges 


Micro Snap Gauges 
Surface Finish 


Plain and Screw Snap 
Gauges 


Screw Ring Gauges Indicators Plain Ring Gauges 
Circular Chasers and Micrometers Gronkvist Drill 
Holders Bore Gauges Chucks 


Round Dies 

Thread Milling Hobs 
Thread Rolling Dies 
Plain Plug Gauges 
Mikrokators 


Deltameters (Auto- 
matic Sizers) 


Drill Chucks 
Gauge Blocks 
Dynamometers 
Extensometers 


Metron Dial Gauges 
Tapping Attachments 


Multiple Interference 
Microscopes 


Vernier Height 
Gauges 





A.1.D. AND A.P.1. APPROVED 





SOUTHFIELDS ROAD, DUNSTABLE, BEDS - TEL: DUNSTABLE 422/35 








DHB /2363 
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There are no better diamond tools than those manufactured 
by Impregnated Diamond Products Limited of Gloucester. 


ae 
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BRITISH THOMSON-HOUSTON 


A4582 


CLEAR AS A BELL www 


CLEARCALL 


Industrial 
Communication System 


With “Clearcall’’, speech can be clearly heard 
through the din of a noisy factory, or it can be 


adjusted for quiet surroundings. 


“‘ Clearcall”’ components are of rugged industrial 
design, and will not fail in spite of dirt, damp, and 
rough usage. 

The equipment is suitable for iron and steel works, 
rolling mills, etc., paint and varnish factories, 


chemical works. 





gE: 
* Clearcall” compon- 
ents are the subject 
of an “intrinsic safety 
certificate” in respect 


of Pentane Vapour etc. 
Details on application. 





THE 


COMPANY LIMITED, RUGBY, ENGLAND 


Member of the AEI group of companies 

















“If we MUST put the work out...” 


“...make sure we give it to an organization we can trust. 
It's no good taking the cheapest quote if we constantly have 
to chase deliveries, reject batches or iron out other people’s 
problems for them. Remember, our own reputation’s at 
stake, John...” 


Tying yourself to an outside supplier on long-run 
production certainly calls for caution. But if you 
look for experience, integrity and responsibility, 
you can find yourself in the happy position of 
having a _ virtually automatic extension to 
your own organization, completely free from 
administrative demands and from any necessity 
for close, personal supervision. 


We are currently fulfilling long and short-run 
contracts for many _ nationally-known manu- 
facturers, involving presswork up to 400 tons, 
spinning, welding, fabrication, finishing and 
complete assembly of a very wide range of articles. 
We cordially invite you to come and see us in 
action, and judge our capacity and standards for 
yourself. 


‘*.,. give it to Adams Bros. & Burnley.” 






—$— eee BOON 
wn TARE 
SOOSOO OOOO OOOO, 


eae 






) 


ADAMS BROS. & BURNLEY LTD. 


Elmgrove Road, Harrow, Middx. Tel: HARrow 6411 (5 lines) 
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One of the two No 
4 Universal Milling 
Machines fitted with 
a Universal milling 
head, in use at the 
Halifax Tool Co. Ltd 


& No.4 


ALL GEARED 
MILLING MACHINES 


ALND = 


FOR HIGH-SPEED 
PRODUCTION 
TO CRITICAL LIMITS 


No. 3. 30” longitudinal, 8” cross, 16” vertical 





traverses (hand and _ auto). Spindle speeds 
20- 1,000 r.p.m. table surface 48 X 11” ; 12 feeds 
0.45” to 12.5”/min. 6 way rapid traverse optional 


extra. 


No. 4. 16 spindle speeds 30-700 r.p.m. 12 feeds 
1” to 20”/min. 6 way rapid traverse. 8 h.p. drive. 


MIDGLEY & SUTCLIFFE LIMITED + WHUNSLET =: LEEDS 
Tel.: 76032/3 (adh) 070 
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Remington 
perfection 


relies on... 


No 
ing 
ith 
ing 
he 
id 


Industry’ s 


biggest names use... 


G N (0) W & CO. LTD. Machine Tool Makers STANLEY ST. SHEFFIELD 3 


LONDON 58 Victorza Street, S.W.1. BIRMINGHAM Dazmler House, Paradise Street 





LXxx1 
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Cyclas 


More than 325 years of manufacturing 
experience is an achievement of which we 
feel rightly proud. It does not quite take 
us back to the time when knights wore 
the Cyclas—or skirted robe—over their 
armour, but those years of experience are 
behind the present skill which goes into 
the production of Marsh CYC Drills. 





















X 


MARSH BR 


OTHERS & CO. LIMITED - SHEFFIELD © ENGLAND 





HEADS FOR HORIZONTAL AND 
VERTICAL GRINDING WITH THE 
BROCKHOUSE UNIT GRINDING 
HEAD AND TRUING DEVICE. 


* Easily adaptable on most standard machines. 
% Rapid and accurate. 


MM % Slideway Grinding Enquiries invited. 


E : 

= SPECIALISTS IN = Write for descriptive folder to : 

gpmanenitononge J. BROCKHOUSE & CO. LIMITED 
= REBUILDING z Machine Tool Division 
TM ELMS WORKS : PENN ROAD : WOLVERHAMPTON 


Phone: Wolverhampton 23801 





SETTING 
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STRIATED 
—for heavy duty. 
Damps_ vibration 
and gives safe footing 
in all directions. 


PLANE-SURFACED 


— for the food industries. 
It is hygienic, dust — 

and contamination — 
free, and easily 
washed down. 


7 : 











The Tri-pedal paving system uses t/ree-point suspension to 
ensure a permanently level, non-rocking surface for 
trucking. It needs no maintenance, no re-laying, and is 
virtually as permanent as the building itself. 

Tri-pedal paving, made of high-grade cast iron, offers high 
resistance to corrosion, abrasion and heat; it is also 
completely impermeable. For information on Tri-pedal 

in specialised and general industrial use, please 


write to the Butterley Company Ltd. 


Bi verzarer 
Tri-pedal Iron Paving System 


The Butterley Company Limited, 
Butterley Ironworks, near Derby. Telephone: Ripley 411 (9 lines). 
London Office: 9 Upper Belgrave Street, S.W.1. Telephone: Sloane 8172/3. 


Makers since 1790 of railway and other bridges, constructional steelwork, unit bridging, overhead cranes, railway wagons and mine cars, 
meehanite castings, iron paving, mining and sheet metal machinery, wrought iron bars, sewage ejectoss, pumps and air compressors, 
wool washing machinery, oxygenerators, tonnage oxygen/nitrogen plants, high quality bricks, Aglite lightweight aggregate. 


BUT 8452 


1 
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FRUITS OF 
EXPERIENCE 








Since the Company’s incep- & 
tion our Research Depart- 
ment has constantly been 
studying development and 
improved quality control. 
Five years of experience in 
sintering in high vacuum 
have enabled us to develop 
a new technique in the pro- 
duction of carbide cutting 
tools and carbides for use in 
the mining industry. This 
results in a new high level of 
performance in all applica- 
tions. A new design of plan- 
ing tool, helical milling 
cutters and a patented tool 
for bar turning are among 
some recent developments. 


PRODUCTION TOOL ALLOY CO. LTD 
SHARPENHOE, BEDFORD 
Telephone: Toddington 315-6-7. Telegrams: Perpro, Luton. Telex: 14-625. 


A helical cutter made 
possible by our speciul 
manufacturing process. 








STORAGE 
=| TANKS and 
JACKETED al 
CHEMICAL 
MIXING 
HEATER 
LEAK TEST 
COOLER 
REACTION 
rit of all types for all purposes 
SEPARATOR We offer an unequalled service in the design and fabrication a 
HYDRO of this highly specialised class of equipment. If you have aacaalaciaad 
ROAD WAGON any problem involving bulk storage, handling, conveyance or FILTER 
CONDENSE processing of liquids at normal or maintained temperatures, MIXING 
OIL it is possible that we could save you considerable worry, REACTION 
ACID much time and money. ACID 
FUEL JACKETED 








Wj B: Bawn BYRON WORKS, BLAGKHORSE LANE 
LONDON, E.17 ~* LARkswood 4411/4 


& COMPANY LIMITED 















IT PAYS TO COME TO BAWN’S FIRST! 
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Save skilled toolmaker’s time and cut 

out costly machining by using 
Cerromatrix. By simply pouring the 

low temperature-melting alloy into punch 
holder’s it takes minutes instead of 

hours to anchor the punches compared 
with more orthodox methods. 


CLOW TEMPERATURE-MELTING 
EXPANDING ALLOY 


Full Technical details on request 


Mining and Chemical Products Ltd - 86 Strand 
London, W.C.2 - Telephone: Covent Garden 3393 


70-76 Alcester Road South - Kings Heath « Birmingham 14 - Telephone: Highbury 2281 
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H.S.S. MILLING CUTTERS & REAMERS 















In addition to the well-known ‘Galtona-O.K.’ Serrated Blade 
Cutters, we supply all types of solid high-speed steel milling 
cutters, including face and end mills, cylindrical cutters, side and 
face mills, saws and form relieved cutters. Boring tools are also 
available including core drills, parallel and taper reamers, shell 
reamers, counterbores, etc. 








Popular sizes ex stock. Enquiries invited. 


STEELHOUSE WORKS - OLIVER STREET - BIRMINGHAM 7 


elephone Aston Cross 3001 (12 mts) SDelegrams Cogs Birmingham 





Northern Area Office: A. V. GREEN, BRITANNIA HOUSE, WELLINGTON STREET, LEEDS, 1}. 
London Area Office: A. J. PERCY, 240, ROMFORD ROAD, FOREST GATE, LONDON, E.7. 





A new HIGH SPEED 
milling technique for 


NON-FERROUS, 
METALS 


| Wadkin Routers can 
| reduce production times 

| on Non-ferrous com- 
| 






























Photograph by courtesy of Freeman, 
STOCK Taylor Machines, Ltd., Syston. 


REMOVED 






2 OR 4 BLADE 
«~ CARBIDE TIPPED 
CUTTER 


ponents from hours to 
minutes. With spindle 
speeds up to 18,000 r.p.m. the metal is cut at the highest possible surface speed. 
That’s why a metal removal rate of 20 cu.in./min. is easily accomplished. The 
Articulated Arm Router is the latest development of the radial arm type. Full 
details of this machine are given in Leaflet 831, available on request. 


NO TEMPLATE 


NECESSARY COMPONENT 


| The high cutting speeds employed, 
namely 12,000 and 18,000 r.p.m. and 
the low tooth loading of the cutter 





makes routing particularly suitable 


for face milling components such | Telephone: Leicester 67114 


Telephone: MA Yfair 7048-9 
as the machine guard shown above. 





Wadkin Ltd., Green Lane Works, Leicester. London Office : 62-64 Brook Street, W.1. 
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BROADBENT 
Mis 


f 


SURFACING AND BORING 





I7' to 36 SWING 


The illustration shows a 32" to 36” swing 
machine ; other sizes are available from 17” to 
28” swing. 


This is only one of the fine range of robust 
heavy-duty Broadbent lathes, which have gained 
an unsurpassed reputation for reliability 
throughout the world. 


Models can be supplied with any bed length 
required, with or without screw-cutting, 
hexagon, or square turret, and with special 
slides, to order. 


fl HENRY BROADBENT LIMITED 


SOWERBY BRIDGE, YORKS. Telephone : HALIFAX 81331 








LXXVIll The Institution of Production Engineers Journal 















Specialists in 
the construction 
of all types of 
mild steel 
fabrications 





When you require plant of bolted, 
welded or riveted construction contact 
Markland Scowcroft—manufacturers 
to individual specifications in almost 
any thickness of mild steel plate. 





Also consult Markland Scowcroft for 
Mechanical Tubing and Storage Tanks 


Markland 
Scowcrogt lid 


COX GREEN WORKS, BROMLEY CROSS, NR BOLTON 








Telephone: EAGLEY 600 (5 lines) 















Your machines deserve the best— 
equip them with 


“AARCHER 


DRILL SLEEVES & SOCKETS 


Guaranteed precision is our business—every tool is accurately 
ground to standard Morse taper gauges. Archer Drill 
Sleeves and Extension Sockets are made in two qualities. 







SUPER STANDARD 
a) QUALITY QUALITY 
= Hardened all over, Ac- Oil toughened, with 
ARCHER curately ground inter- hardened tang. 
ieee ale SMALL-TOOLS nally and externally. Ground externally 
ASK 0. 







FRANK GUYLEE € SON LTD. 


ARCHER TOOL WORKS : MILLHOUSES -: SHEFFIELD 8 
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At the heart of Automation will be— 


| HEENAN<DYNAMATIC 


heriable speed 
COUPLINGS 


Innumerable examples, in the widest variety 
of applications, prove their versatility in 
solving almost any problem of controlled speeds, 


and response to almost any kind of signal. 


HEENAN & FROUDE Limi teo UT 
WORCESTER - ENGLAND 
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gives you 


MORE STORAGE CAPACITY 


SN EEL ZZ 


per square foot of floor area 


THAN ANY OTHER SYSTEM 





x 


Let our experts look at your store and show how 
much floor area they can save you 











PATENT CALIPER GAUGE “:* 


Each month one of the seven main advantages of this fine 
precision instrument will be described. 


@ Many different gauging @ Can be used for either left 
positions can be obtained. or right hand threads. 


@ The anvils are set so that @ Particularly suitable for the 
they do not roll. gauging of acme forms of 


; : thread. 
x@ All shearing action is ; 
eliminated. Can be supplied for “GO” 
only, or “NOT GO” only, or 
@ Particularly suitable for both “GO” & “NOT GO” 
gauging shouldered work. combined. 


NOTE THIS MONTH’S IMPORTANT FEATURE 





ALL SHEARING ACTION IS ELIMINATED 


As the anvils are radial all shearing action is eliminated. 
This is a particularly advantageous feature, especially when 
soft metals are being gauged. 











Write today for a descriptive leaflet to:- 


THE HORSTMANN GEAR CO. LTD., TEL: BATH 7241° 


GRAMS HORSTMANN 


NEWBRIDGE WORKS.BATH. ENGLAND. wile 





MACHINE TOOLS 




















E.M.O. Instrumentation Ltd. employ 
Keighley ‘ K.S.E.’ Internal Grinders for the produc- 
tion of high precision ball race components. 

A completely self-contained and compact machine, 
the ‘K.S.E.’ is designed for high speed, accurate 
grinding of bores from 7%” to 13”. 


please address enquiries to: 


NEWALL GROUP SALES LIMITED 


PETERBOROUGH PHONE: PETERBOROUGH 3227-8-9 KEIGHLEY PHONE: KEIGHLEY 4294 


A 60,000 R.P.M. electrically driven 
high speed grinding spindle pro- 
ducing 5 MM. bores at the Bracknell 
factory of 

E.M.O.INSTRUMENTATION LTD. 
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Direct reading to 0.00005 in. 
on projection screen 





FIELD OF VIEW 

All measurements with the Microptic Hori- re | ae ae 

zontal Measuring Machine are read in large ee 
clear figures from a 33 in. wide screen. Reading 
is simplified, setting more accurate, eyestrain 
eliminated. Ideal for use in Testing and Stan- 
dards Rooms and for routine measuring of 
all types of internal and external work. Any 
number of measurements over a four inch 
range can be made with one standard setting. 
Capacities: Internal , to 10 ins., External 


0 to 13) ins. Metric reading model available. 


Length 35 ins.: height 22 ins.; width 14 ins. = 





WTVH) 





Write for list HUNTS 
HILGER & WATTS LTD. 98 ST. PANCRAS WAY, LONDON, N.W.1 Tel: GULliver 5636 


Makers of precision optical instruments for analysis, measurement and inspection. Member of the Export Marketing Company—BESTEC 


Hwiios 





Keeping Industry Rolling? 







Photographs by courtesy of 
Leyland Motors Ltd. 






This is a Teleflex Chain 

Creeper Conveyor used 

2 for transportation through 

spraying and foundry pro- 

cesses. Each carrier is suspended 

from a heavy duty trolley running 

in a subsidiary track which, in Illustration 1. is shown 
diverting from the driven portion of the Conveyor. 





The carrier when diverted can be gravitated and traversed by hand and 
then pushed into the moving circuit, where it is picked up by a driving 
dog assembled in the link of the driving chain. 


Illustration 2 shows trolley travelling towards a stoving oven. Illustra- 
tion 3 demonstrates how the Chain Creeper Conveyor is made to elevate 
over a comparatively short distance. 


Full details of Teleflex Conveyors on request. 


TELEFLEX PRODUCTS LIMITED 
CHADWELL HEATH : ESSEX 
*Phone: Seven Kings 5771 ’Grams: Teleflex, Phone, Romford 


ALSO MANUFACTURERS OF THE WORLD RENOWNED TELEFLEX CONTROLS 
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let Wild-Barfield fit 
leat-treatment into 
your production line 


4 









More and more production engineers are finding 
that the installation of Wild-Barfield continuous 
furnaces speeds up production flow and helps to 
cut costs. By bringing heat-treatment right into the production line, delays and 
wasteful handling are eliminated. Wild-Barfield make a wide range of continuous 
furnaces for normalising, hardening, tempering, carbonitriding, bright annealing 
and other applications. All are built to the highest standards of workmanship to 
meet the requirements of production engineers and metallurgists. The Wild-Barfield 
Research Department is available to advise on your heat-treatment problems. 


ELECTRIC 


PVdty) FOR ALL HEAT- TREATMENT PURPOSES 


FURNACES 





WILD-BARFIELD ELECTRIC FURNACES LTD 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. Telephone: Watford 6091 (8 lines) 
wB38 
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BRAY 


ACCESSORIES LIMITED 


LEICESTER PLACE, LEEeoOS  * 


Tel: 20981/9 Grams: “BRAYACS LEEDS 2” 
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WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 





Whatever it is you need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Ltp. 


IPSWICH 





Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 
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TODAY’S PROBLEMS IN INDUSTRY 


Cutting Assembly Costs 





‘> 


/E 








One of industry’s big production costs is the assembly of component parts. It’s an important 
cost, expensive in time, in labour, and often in materials. In zinc die casting, however, an 
answer has been found that combines economy with quality production. Take the 
component part shown here, for example. It forms part of a cone winder used in cotton 
spinning and consists of six zinc die castings. So accurate were the die castings that no 
machining was needed, except for tapping holes used in bolting the parts together. That 
means a big saving in assembly time, in labour costs, in waste. However complicated the 
shape, zinc die castings have clean and accurate surfaces. Justifiably this process is claimed 
to be the shortest distance between raw material and finished product. 





Write for list of members and publications describing the properties and uses of die castings to 


[ZADGA 





‘yp ZINC ALLOY DIE CASTERS ASSOCIATION 





J 34 Berkeley Square, London, W.|. Telephone : GROsvenor 6636 
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EDIBRAC SAVE PRODUCTION TIME 


Throw-away Tips 
SAVE GRINDING TIME 


and Tool Holders 
Patent applied for 





Advantages of these ‘Throw- 
Away’ tip tools are as follows: 





1 No Regrinding. 

2 Accurate and speedy resetting ; because of our patent clamping 
arrangement, it is unnecessary to remove the tool from the 
tool post, merely slacken the locking screw one turn, and turn 


the tip round to its new face. 
3 Saving in cost of tools. Investigate this EDIBRAC develop- 


ment now—full details on request. 


Think hard-think 2D) RACY 


Made Entirely by 
EDIBRAC LIMITED, CENTURION WORKS, BROADHEATH, ALTRINCHAM, NR. MANCHESTER 


dm EC 26 














Your machine tool must have 
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Correct lubrication is the first essential 
of operating machine tools efficiently. 
More than ever, it is important to 
ensure that the correct grade is selected 
for every lubrication point so that 
maximum service is obtained from the 
highly specialised equipment now in 
use throughout the industry. Fletcher 
Miller technical representatives will be 
pleased to offer assistance on all 
lubrication problems and especially 
on the selection of the appropriate 
grade of lubricant for any duty. 






























VETA GENA ALMARINE 


FOR HYDRAULIC SYSTEMS GENERALLY THE MACHINE TOOL LUBRICANT FOR ALL GREASE POINTS 











FLETCHER MILLER Wachine Too! Lubricants 


FLETCHER NICEER tTo . ALMA MILLS : HYDE : CHESHIRE 
Telephone: HYDE 3471 (5 lines) Telegrams : EMULSION + HYDE 
MTL 32 
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Made by James Neill & Co. (Sheffield) Ltd., and obtainable fromalltooldistributors 
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The only caper our Oldest Hand ever cuts, owing to his generous propor- 
tions, is the one that goes with boiled mutton. Our latest apprentice, 
however, is not unknown to lead the old man a dance at times. 
‘* Get down off that barrel, Pavlova,”’ our Oldest Hand}} 
orders sternly, “‘this is business, not ballet.” 
** Bally ’ot business, if you ask me,” 
retorts our boy. 
“Just pour a little Sternosol-Six* 
over yourself, lad,” our old ’un : 
advises, “it’s known for cooling 


harder working things than you!” 


/ 


Stersnol cutting oils 


* Please write for our cutting oil Schedule $S638. 


STERNOL LIMITED - ROYAL LONDON HOUSE - FINSBURY SQUARE - LONDON, E.C.2 - Tel. MONarch 3871-5 








The most practical plant 


for Cleaning METAL PARTS 


PRIOR TO ASSEMBLY, and ’ BEFORE and AFTER REPAIRS 





A ‘Junior’ type machine supplied to a Midlands 
Motor Car Works. 


Dawson 


DE-GREASING 
AND CLEANING 
MACHINES 


A Rotary Drum machine for removing swarf and 
grease from small components, 


























Supplied for the washing and drying of Tractor A model ‘A’ machine, washing parts of motor 
parts. Crank Shafts, Sumps, Pressings, etc. car engines prior to assembly. 


Dawson Metal Parts cleaning machines are supplied for all branches of the engineering 
industry. Their chief characteristics are robustness of design, small number of working 
parts and simplicity of operation. Space only permits the illustration of four of the 
many types of machines built for quick economical washing and drying of Metal Parts. 
Sole Distributors 
DRUMMOND-ASQUITH (Sales) LTD., King Edward House, New Street, Birmingham. 
Telephone—Midland 343! 


Manufacturers -DAWSON BROS. LTD., Gomersal, LEEDS London Works—406 Roding Lane, South Wood- 
Tel_—Cleckheaton 1080(5 snes) ford Green, Essex. Tel.—Wanstead 7777 (4 lines) 
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NE W HEAVY DUTY 


a 7 Capstan Lathe 


spindle speeds - M O D E L R 5 


* Pre-selection of 12 
longitudinal and cross 


slide feeds : 
é e Feed control by single 
i 3 Tos 


@ Automatic feed knock-out 


@ 2” bar capacity 











f 
” aeneernnrerteen tsi ae am, > 
sf i Yeoh oy 
ands 
| Hardened and ground gears 
* Screw-cutting attachment 
by leadscrew and nut 
SPECIFICATION 
! IMMEDIATE DELIVERY Max. bar sizes ... ses oe - 0 et Olde 
Max. turning dia. over bed... ar oer 20’ : 
Max. turning dia. over cross slide... ee 10” 
| Our showrooms are only Sees: at i aaa 
a few minutes from ax. istance, spindle nose to turret 533 4 
| London Airport. Spindle speeds (18)... .. 28-1400 r.p.m. 
and 


EXCLUSIVE [DISTRIBUTORS 
IN THE UNITED KINGDOM 


Mathine Se Company Linited 


HAMPTON ROAD WEST- HANWORTH - FELTHAM - MIDDLESEX 


Phone: FELTHAM 4266 Cables & Grams: SHIPMENTS, FELTHAM 
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“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more _ resistant 
to fatigue than bolts or studs 
made by the usual method. 


POSSILPARR GLASGOW: N 














INDUSTRIAL CLEANING MACHINES 
can be designed to meet your 


HERE ARE THREE particular cleaning problems 
EXAMPLES 








This illustration shows a machine A power driven conveyor system is Trays carrying the work are pushed 
cleaning crank cases in the production employed with this cleaning machine through on a roller conveyor by hand 
line. It is equally capable of cleaning for ball. bearings. in this cleaning installation. 











small parts in baskets. 





Whilst offering a very wide variety of standard cleaning ensures maximum efficiency and economy of the plant 
equipment, it is BRATBY policy, wherever possible to in operation. The illustrations show but a few of the 
design the machine to meet the particular cleaning specific types of Cleaning Machines designed by 
problem. Careful study of each individual problem BRATBY for individual needs. 


Designed and Manufactured by: 


BRATBY & HINCHLIFFE LTD - GorTON LANE - MANCHESTER 18 - Tel.: EAST 2435 
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Moy rod & wire for machining 


Aluminium alloy rod and wire machine easily and at high 
speeds. They are widely employed in the production of small 
machined parts—-components for electric meters, clocks, 
cameras and bicycle accessories for example. Whether you 
are concerned with delicate mechanisms or simply with nuts 
and bolts or wood screws, you will be interested in alumin- 
ium alloy for machining. 

And there is a suitable grade of rod or wire for your purpose 
in the AWCO range. 


nT | 








ALUMINIUM WIRE & CABLE CGO. LTD. 


Britain's largest Manufacturers of Aluminium Wire & Conductors 

Head Office and Works : PORT TENNANT, SWANSEA, GLAMORGAN 
Sales Office : 30 CHARLES II STREET, ST. JAMES’S SQUARE, 
LONDON, S.W.1 Telephone : TRAfalgar 6441 
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It’s no use ‘sticking your 
neck out’ with problems of 
filtration. Our feet are 
firmly on the ground and 
our experience — over a 
quarter of a century —in 
the specialised production 
of filters, strainers, floats 
and ventilators should give 
you confidence to refer 
your problems to us. 





Send for catalogue No. JPE 57 
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THE NEW 


BARBER & COLMAN 


Yiydiaulic 


HOB SHARPENING MACHINE 








FEAT Ua > 


* PRECISION SET-UP ADJUSTMENTS 

* WET OR DRY GRINDING 

* ACCURATE INDEXING 

* PRECISION BUILT-IN WHEEL DRESSER 


* ADJUSTABLE HYDRAULIC TABLE SPEED 
AND STROKE 


* AUTOMATIC FEED AND INDEX COUNTING 
* UNIT CONSTRUCTION 


The new Barber-Colman No. 6-5 Hydraulic Sharpening 
Machine is a precision machine which controls index 
spacing, rake angle, lead of gash, and surface finish of the 
cutting tool to a degree which has never before been reached 
by any commercial sharpening equipment. Illustrated 
literature available on request. 


BARBER & COLMAN LIMITED 


MARSLAND ROAD - BROOKLANDS +: MANCHESTER 
TELEPHONE SALE 2277 (4 LINES) TELEGRAMS ““BARCOL” SALE 
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OPTICAL 
DIVIDING 
HEAD 









O.D.H. MOUNTED 
ON SINE TABLE 


COMBINES THE HIGHEST PRECISION WITH 
ROBUST CONSTRUCTION e MAG. UP TO 1,000X 


Combining the following features: Dead centre, adjustable drive 
for zero settings, large vernier screen reading direct to 6 secs. 
(estimation 3 secs.) and conforms to N.P.L. Specification 
MOY/SCMI/56. Patent No. 599708. 













MAIN DIMENSIONS 


Height of Centres... end 48” (117.5 m/m.) 
Centre Distance (on Base)...... mee (610 m/m.) 
Size; of Face: Plates... 74” dia. (190 mjm.) 





Size of Centres No. 2 Morse Taper 
WEIGHT OF HEAD. ADB. 


PRECISION 
GRINDING, LTD. 


MILL GREEN RD., 
MITCHAM, Surrey 


*Phone: MITCHAM 3014 






O.H.D MOUNTED ON 
JONES & SHIPMAN 540 
GRINDING MACHINE. 
CONTROLLING SERRA- 
TIONS HELD TO A 
TOLERANCE OF _ .0002” 
BOTH FOR SPACING 
AND DIAMETER 


- 


A SUBSIDIARY OF GEORGE H. ALEXANDER MACHINERY LTD. 82-84 COLESHILL STREET, BIRMINGHAM. Phone ASTON CROSS 3264 
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_ SLASH SET-UP TIMES 


| Mo Graw-Hill | 


Details of New and Forthcoming Books 











BRITISH PATENT 


Each Clamp a complete unit 
—no parts to lose 





Fast easy mounting 
Accurate and simple height adjustment 
Small clamp projection over workpiece 


A Management Guide to Electronic Computers 


William D. Bell 
The present increase in the use of automatic instruments 2-position strap brings a hem 
in different industries has set a problem before many 
directors and company managers. This new book gives 
factual and realistic information about electronic 
computing machines: what they are, how they work, 
their advantages and disadvantages. and the results 
which can be expected from their use. It also shows 


how managers can apply these facts to the situation in 


Available in 22 sizes 
Long trouble-free service 


SIZE 1 SIZE 2 


for %”",4”, |land for %”, #”, |l4and 
12mm.‘T’ slots 16mm. ‘T’ slots 


No. Heights No. Heights 
1 0 - 12” 0 - 13” 


a ee 1/1 13 2/1 
their own firm. 12 $- 12 212 $- 13° 
uly-August 375 es about 37s 6d 1/3 14- 3” 2/3 14- 3” 
July-Aug pag’ 1/4 28- 54” 2/4 28- 54” 

: ‘ : 1/5 43- 7%” 2/5 43- Ti 
Practical Automation: Methods for Increasing 1/6 7 -10" 2/6 7 -10" 
Piant Productivity SIZE 3 SIZE 4 





for +”, 2”, 17and for #2”, 20 and 
18mm.‘T’ slots 22mm. ‘T’ slots 


Lester R. Bittel, Morley G. Melden, and Robert S. Rice 
Write for fully illustrated leaflet giving 


This practical guide shows how automation may be prices, sizes and quantity discounts. No. Heights = No. Heights 
used in manufacturing plants to increase productivity, Also available from leading stockists. id + i rid ° : i 
cut costs, and improve safety and working conditions. PLACE YOUR ORDER TODAY! 3/3 2- 4%” 4/32 - 43” 
It explains what information is needed for planning and 3/4 4- 8%” 4/4 4 - t8" 


installation, and gives many examples of actual installa- 
tions which have been successful. Of special interest 


agen S caee ee 3/5 8-124” 4/5 8 -123” ~ 
| LOC KWE LL WELSH HARP, EDGWARE ROAD, 
to engineers and managers planning to use automation mn LONDON, N.W.2, GLAdstone 0033 


in their own works, it will also be helpful to those ol TE OEM Pee Sane 
° . ° . — />. t e a i MO 
concerned with transport, building, maintenance. cost REET Tene a a Se 














and inventory control, or materials handling. 
May-June 384 pages illustrated about 56s 6d 


Process Instruments and Controls Handbook 


Douglas M. Considine 

A useful guide for engineers and technicians in all 
industries where process control is important. Covering 
many different types of measurement and automatic 
control systems, it also includes formulae, constants, 
and other engineering data for solving instrumentation 
problems. 

July-August 1350 pages 1137 illustrations about 150s 


Engineering Electronics — with Industrial Applica- 
tions and Control 

John D. Ryder 

Electrical & Electronic Engineering Series 

All branches of industrial electronics except radio are 

covered in this new book, which offers a sound 

treatment appealing especially to practising engineers 

in those industries where electronic apparatus is being 

used for production or measurement purposes. 

July-August 700 pages about 71s 6d 


System Engineering: an Introduction to the 
Design of Large-scale Systems 
Harry H. Goode and Robert E. Machol 
McGraw-Hill Series in Control Systems Engineering 
This book will provide a sound technical background 
for the engineer planning to join a system design team, 
and will also interest anyone concerned with the 
planning of complex systems in civil or military 
organizations. The book is practical, and almost all 
the material covered has been developed recently. 
April-May 545 pages 75s 
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THE FIRM WITH 
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PRESS TOOLS 
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HIGH SPEED SERVICE TOOL CO. LTD. 
Maple Road, Surbiton, Surrey. Elmbridge 1135-7 


STUDER PROFILE GRINDING A SPECIALITY 
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More and more manufacturers are standardizing 
on Enots brass solderless unions because : 


(a) They make a 100% leak proof joint. 


(b) Fitting and assembling costs are 
reduced. 


(c) The range of some 700 compon- 
ents caters for outside diameter 
tube sizes from }” to 14” and 
for pressures from 4,000 to 
1,000 Ib. per square inch, 
according to size. 


(d) They are specially suitable 
for compressed air and 
hydraulic circuits. 













Enots standard pressure gauge (0-160 Ib. per sq. 
inch) fitted with solderless nut and sleeve 
which enables gauge to be tightened into position 
and facing in any required direction without all 
the usual troubles always experienced when 
the gauge is screwed. 


SOLDERLESS UNIONS 


We invite you to send for our catalogue SF854 which also 


includes details of copper, Bundy steel and flexible tubing, 


BENTON & STONE LTD - ASTON BROOK STREET: BIRMINGHAM 6 - ENGLAND 
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© CROID65 

> MACHINE FIXING GLUE 
COOPERS 

FELT 
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PUT IT THERE... 
OR THERE... 
OR THERE... 


Imagine your machines stuck down on a felt base which 
can absorb over 80% of vertical vibration, which 
has a holding power of 50 Ibs to the square inch, 

which does away with bolts, grouting, damaged floors. 
Then imagine deciding to change your 

layout when the workers have left one evening 

and having all the machines ready for action again in 
the morning. That’s what Croid-Cooper can do for you. 


Send for details to-day. 


COOPER & CO. (B’HAM) LTD 
BRYNMAWR, BRECONSHIRE 


TELEPHONE: BRYNMAWR 313 








Specialists in pipe assembly production 


Coppersmithing. 

Tube Manipulation. 

Argon Arc and Gas Welding. 
Production of Pipe Couplings to 
Customers’ Requirements. 
Precision Machining to A.LD., 
A.R.B., LF.V. requirements. 


Please send your enquiry to:- 


THE TUNGUM CO. LTD ~- CHELTENHAM - ENGLAND 
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increased output 


Almost unlimited machining less time — less rejects 


operations are performed by 


Sentinel Unit Machines, pro- —— less space — less effort 


viding improved quantity and ~ 

higher output. A wide range d ll th 

of ln columns, cote an overa economy Wi 

tables etc. is available, and 

the installation shown is a 

arranged for milling, drilling £ 

and cleaning the threaded end QUE. o ey weg 

of a swivel axle for an auto- 1 : a ie a ee | 
motive product. fe | 2 


unit machines 
incorporating the 
Renault-France 
system 

electro- 
mechanical 
































The standard bases (with enclosed switchgear) and rotary tables are available with 


machined mating faces for assembly into any combination of units. 


2 E j y! i» ° 
Vertical Column 3 ft. Wet Base t ry Base 5 ft 5 Wet Base Base for 


2¢ 1 
7-8-9 ft Column e Dr Rate 
Dry B 


SENTINEL (SHREWSBURY) LTD SHREWSBURY ENGLAN 


Telephone: SHREWSBURY 2011 Telegrams : “‘ SENTNOLL SHREWSBURY” London Office: 15 CONDUIT STREET, LONDON, W.! Telephone: MAYFAIR 2675 


P4608 
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600 Group Service 


to the 
POWDER METALLURGY 


INDUSTRY 








A piece-work operator whose output is reduced by slow guard operation 
is a frustrated person, and a frustrated person is in constant danger. 
For greater safety and more production you should ask UDAL about 
the famous ‘Fastrip’ synchronised guards, worked by compressed air 
and timed to a split second. Details will gladly be sent on request. 





J. P. UDAL LIMITED 


m™ | 
| 
GEORGE oY COHEN INTERLOCK +WORKS 


SONS AND COMPANY LIMITED COURT ROAD 
Broadway Chambers London W.6 Telephone: RiVerside 4141 BIRMINGHAM 


Telephone : CALTHORPE 3114 PRESS GOAROS 
that ate different Royal Technical College, Salford 
Acting Principal, J. F. Yates, B.Sc., M.Sc., M.ILE.E. 
Department of Mechanical Engineering 


Acting Head of Department, W. F. Fish, M.A., Wh.Sc., 
A.M.1.Mech.E., 

















Pinder Mild Steel Guards 





are designed 
Preliminary Notice 


to enhance the ' . ; 
Residential Summer School in 


lines of your Production Engineering 


MachineTools. under the title 


They combine Automatic Control of 
many advan- Machine Tools 


tages—strong: 





(in collaboration with the Manchester and District Advisory 
Council for Further Education). 
neat appear- 


ance: easy 


Improve your 15th om 19th July 


Machine Tools 
witha 
Pinder Guard 


installation: inclusive 


no machining. 
For full details apply to the 
Organising Lecturer, L. Miller, A.M.I.Mech.E., 
Royal Technical College, Salford 5 





W. PINDER € SON LTD PETERBOROUGH 
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That’s the spirit... 


What. on earth, you might say, has petrol 

to do with Crompton Parkinson Stud Welding? 
Here’s the answer. The refinery plant 

that makes the petrol, the tanks that store it, 
the pipelines and tankers and lorries that carry 
it—all owe something in their construction to 
Crompton Parkinson Stud Welding. 


Maybe you don’t produce petroleum, probably you 
have nothing to do with the vehicles that use it— 
but, if you’re engaged in any form of engineering, 
from the construction of large buildings to the 
mass production of small domestic appliances, C.P. 


THE STUD WELDING ORGANISATION Stud Welding can help you to do the job better, 
6 quicker and considerably cheaper. 
Te (rompton Da rkinson But deeds can speak louder than words, so why not 
let us give youa demonstration in your own works 
1-3 BRIXTON RD., LONDON, S.W.9. Telephone: Reliance 7676 to prove our point! You will? That’s the spirit! 






STUD WELDING STEPS UP PRODUCTION 
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